/ 

APOLLO GUI Specification 

nd 1002323 REV J 


Original Issue Date: 

Release Authority: TERR 31026 
Class A Release 

POST-INSTALLATION CHECKOUT SPECIFICATION 

*■ > v FOR LM G6N SYSTEM 

" 

Record of Revisions 



Revision TERR 
Date Letter Mo. 


A^es Revised 


]350S1 

j3BZSII 

s|Si 


32056 I 1-83 Was 83 pages, now 80 


6-46.61.62.67.73.74.78 JP 

5-66 EA 


AC I NASA 


:a I WL8 


1 32480 6-46, 

33084 I 5-66 


33613 


135010 


35420 


35774 IS, ST,?, 11-14,17-21,24,25- 2 


II 


■ t'i'e^^iMTyyjgaga!— i 


6566 10 * **-100, was 100 pages**** 

page*. 


Tl^s specification consists of page 1 to 105 inclusive 


EA 


EA I WLS 


EA RJJ 
















































APOLLO QUI Specification 
N01002323 BEV 01 



FIGURE I 


. '4f 


APOLLO GtN Specification 
ND1002323 REV J 


6.2.4.10 CAUTION: LGC OPERATE AND IMU STANDBY power must have been applied a 
minimum of two hours before energizing the IMU OPERATE circuit breaker in step 6.2.4.16 
unless all of the following conditions are met: 

IF: I. The GIN System has previously been in Standby Mode at least two hours and 
subsequently been in Operate Mode, AND 

2. The gimbals were placed in a parked position prior to shutdown, AND 

, 3. The shutdown period did not exceed 5 days, AND 

4. The Spacecraft or IMU have not been moved in any way during the shutdown period. 

THEN: The two-hour standby Mods operation requirement is reduced to 15 minutes. 
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6* 2.4.22 On the CRT, scan the power supply voltages to verify their normal operation. 

(No indications flashing). 

6.2.4.23 After all the tests of 6.3 in Figure 1 have been completed, the General Turn-On 
Procedure (6.2.4) and IMU Operational Test (6.3.6) shall be completed before re-running 
any test. Otherwise, the testing sequence shall continue in accordance with Figure 2. 

6.2.6 Interruption of Power 

6.2.5.1 IMU Operate power shall never be applied without the presence of LGC Operate 
and IMU Standby Power. 

6.2.5.2 The GAN System log book shaJ include the glmbal positions at time of power shut¬ 
down. If omitted, it shall be assumed that the gimbals were not parked prior to shutdown. 

The log book shall also state if any movement of the IMU or Spacecraft has taken place after 
shutdown. The times of application and removal of any bus power to the GIN Stystem shall 
be recorded. 

, t 

6.2.6.S After the system has been operating with IMU Operate power on, ami a power Interrup¬ 
tion u e cars , immediately set the IMU Operate power htarcult breaker to OFF.. When power Is 
restored a mini—ai mi M minutes -operation In.Standby Mode is required before resuming IMU 
Op n ets po ws ri g tbs powerlnserruptien was longer than tf mi ai te s, tbs QAM B / e te to shall be 
nm In Standby Made ler a time totor » al a k le a st eq ual is tbed niwtt en po we r w as cM bate— 
resinning IMU Operate power* Bewovor, Ads parted need not exceed two hours before appliew- 
tion ol IMU Operate power. 

6.2.6 A warmup period of at least one hour in Operate mode is required prior to performing 
any test in which gyro or aeoelerometer parameters are measured, and at least 15 minutes 
prior to any test in which precision amplitude and frequency power supply checks are made. 

6.3 TEST 9MOOEDURS8 

6.3.1 Standby Power On Teats 

6.3.1.1 The Portable Temperature Controller, Model No. 400-31058 shall be supplying 
inertial component heater power to the GIN System through ooonedter 56J1 (P230). If 
alarm or fail indications are present on the PTC, they shall be cleared by depressing the 
SYSTEM RESET pushbutton on the PTC. 

6.3.1.3 Verify that spacecraft power checks, including both polarity as well as magnitude 
on the spacecraft power connectors, have been accomplished. 
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Lamp Teat 

6.3.1.6.2.1 Initiate the Lamp Teat by entering in the D6KT: 

VERB 36 ENTR 

6.3.1.6.2.2 The following DSKY diaplaya shall illuminate for approximately 5 seconds. On 
CAUTION/WARNING panel, the following displays shall illuminate, then extinguish: 

LGC 

l4 ' .. M 

V ;; v . . 

a. UP LINK ACTY 
. bw HD ATT . 

c. STB7 

d. KEY BEL flashing 

e. TEMP 

f. CSMBAL LOCK % 

g. PROG 

h. RESTART 
U TRACKER 
L OPR ERROR Flashing 
k. VERB-NOUN Flashing 
L Plus 88688 in Row 1, 

Row 2, and Beer 3 
§ f s remain in the VERB NOUN display 
+6's remain in DSKY Row 1, 2 and.3 display 

6. 3.1.6.3 Uplink Check 

6. 3.1.6.3.1 On K-START 146; set LOAD/INHIBIT switch to LOAD, set TAPE/KEY switch 
to KEY, then enter the following: 

ERROR RESET 

VERB 25 NOUN 01 ENTR 

02400 ENTR 

401234 ENTR 

-66789 ENTR 

400000 ENTR 

6.3.1.6.3.2 Verify the following is displayed on the DSKY. 

VERB 23 NOUN 01 
Rl 4 01234 
R2 - 66789 
R3 4 00000 


30 



J 



APOLLO GAN Specification 
ND1002323 REV J 

6.3.1.6.4 Downlink Check 

6.3.1.6.4.1 On CRT, D6KY display, verify the following in displayed: 

VERB 23 NOUN 01 
Rl + 01234 
R2 - 66780 
R3 + 00000 

6.3.1.6.6 LGC Self-Check 

6.3.1.6.6.1 On K-148 enter the following sequence: 


1. 

ERROR RSET 


2. 

VERB 36 

ENTR 

3. 

VERB 21 NOUN 01 ENTR 

4. 

01362 

ENTR 

6. 

00000 

ENTR ENTR 

6. 

01366 

ENTR 

7. 

00000 

ENTR 

8. 

NOUN 16 

ENTR 

8. 

00000 

ENTR ENTR 

10. 

00000 

ENTR ENTR 

11. 

00000 

ENTR 

12. 

Verify REDO Counter ■ 400000 

13. 

VERB 21 NOUN 27 ENTR 

14. 

00010 

ENTR 

16. 

VERB 15 NOUN 01 ENTR 

16. 

01366 

ENTR 


6.3.1.6.5.2 On the CRT, D6KY display, verify that Rl does not display 01102 or 41102. If 
a malfunction occurs, the following is displayed: 

Rl 01102 or 41102 

R2 XXXXX o (8 FAIL) program address +1 cf point of failure 
R3 XXXXX nuiubsr of fails. 

6.3.1.6.6.3 Whan R3 - 00002, stop the LGC Self Check by entering in K-148 the following: 

VERB 34 ENTR 
VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.S.1.6.6 LGC 8tandby Check 

6.3.1.6.6.1 On K-148, enter the following sequence: 

VERB 21 NOUN 17 ENTR 
400000 ENTR 


J 
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Start ACE Countdown clock upon depressing ENTR from an initial aetting of 0 HRS, 0 MIN, 

0 8EC. Record difference between LGC time on tbs CRT and the Countdown clock. 

VERB 60 ENTR 

Verify on CRT ABL-LOC-STBY is ON 

6.3.1.6.6. S On D8KY depress PRO pushbutton for approx im a t ely 3 aeoo nd a. 

6.3.1.6.6.1 Verify 8TBY status indicator lamp is Oh. 

6.3.1.6.6.4 On ths CRT, rerlfy the 3.2 KC 28V Supply (GG1331) is between 28.04 and 29.18V 

RMS. 

6.3.1.6.6^6 On OSKT depress PRO pushbutton for approximately 3 seconds to return to LGC 
OPERATE mode. If ths LGC does not return to ths OPERATE mods, depress ths PRO 
pushbutton far a maximum of two additional times. 
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6.3.1.6.6.6 Verify STBY status indication lamp is OFF. RESTART light may be ON, verify 
hQC WARNING OFF. Press ERROR RESET pushbutton. Enter VERB 01 ENTR on Kt 140. 
Verify «b CRT ABJL^LOC-£TB¥ Is ©Fl&u Renerd AGC time on the CRTtaed Jfcaa displayed ' . 
os the ooustdewa oloek simultaneously. Verify that th*4t*svenee between tie LOC time and > 
oeontdevnstock is within one oeoend of Ike difference reeoHMRI^S.^. r 

si ll el 7 Standby/Proceed Check 
6.3.1.0.7.1 On K-148 enter the following: 

VERB 11 NOUN 10 ENTR 
00033 ENTR 

6.3.1.6.7.2 On the DSKY press and hold the PRO pushbutton.. Verify Row 1 of the D6KY 
displays 57777. 

0.3.3 Alarms and Interrupts Test 
6.3.3.1 Parity Fail Test 

0.3.3.1.1 On K-148 enter die following sequence 

VERB 21 NOUN 03 ENTR 
01000 ENTR 
33777 ENTR 

0.3.3.1.3 On CRT, DSKY display, verify R1 - 33777 and R3 - 01000 

0.3.2.1.3 On K-140 enter Ike following sequence 

VERB 25 NOUN 30 ENTR 
04000 ENTR 
01000 ENTR 
00003 ENTR 
VERB 30ENTR 

0.3.2.1.4 Verify RESTART.lanap la OH* K'-ul Ly» Cis. 

0.3.2.1.5 On K-140 enter VERB 30 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 

0.3.2.2 Rupt Look-Interrupt Too Long 

0.3.2.2.1 On K-140 enter the following s eque n c e 

VERB 24 NOUN 01 ENTR 
01000 ENTR 
30001 ENTR 
01000 ENTR 

VERB 25 NOUN 20 ENTR 
00001 ENTR 
01000 ENTR 
00003 ENTR 
VERB 31 ENTR 


3.il. 
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6.3.S.2.2 Verify RE8TART,Unep in ON. JAt ,T N lamps are ON. 

U.U.S On K-148 enter VERB 36 ENTR. Preaa ERROR RESET pushbutton. AU alarms 
ahall elear. 

i.S.S.S TC Trap Teat 

6.2.2.2.1 On K-148 enter the following sequence 

VERB 21 NOUN 01 ENTR 
01600 ENTR 
01600 ENTR 

VERB 28 NOUN 26 ENTR 
04000 ENTR 
01600 ENTR 

00002 ENTR ' . 

VERB 20 ENTR 

6.2.2.2.2 Verify RESTART, laa$ is ON* CAU HOl lamp- «u*e ON. 


6.3.2.2.2 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
•kail elear. 

6.3.3.4 Nightaraichman Teat , 

6.3.2.4.1 On B-146 enter the following aequenoe 

VERB 24 NOUN 01 ENTR 
01600 ENTR 
30001 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 
02400 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 

6.3.2*4.2 Verify RESTART,laa$3£Odd GAUTION lamjis arj ON. 

6.3.2.4.3 On K-148 enter VERB 26 ENTR. Press ERROR RE8ET pushbutton. AU alarms 
shaU dear. 
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6.3.3 IMU OPERATE POWER ON TESTS 

NOTE: Perform the following D6KY entries before continuing. If a VERB 36 is performed 
after the above information has been entered repeat lines f through j. 

ENTR 

ENTR SET LOC 
ENTR CCS NEW JOB 
ENTR TC CHANG 1 
ENTR TC ACTUTON 
ENTR CALL PRIO/DELAY 
ENTR 01 PRIORITY 
ENTR RELATIVE E-MEM 
ENTR BANK ADD 
ENTR REQ EXEC. 

CAUTION 

Prior to application of IMU OPERATE power in step 6.3.3.1.4, LGC OPERATE and IMU 
STANDBY power must have been applied to the G4N System continuously for a-minimum of two 
hours. The only exception is when the requirements of step 6.2.4.10 are met and this does not 
apply for the initial application of IMU OPERATE power. 

6.3.3.1 Verification of Power Turn-On > 

6 . 3.3.1.1 Set up analog recorder to monitor the following signals: 

SIGNAL NO. SIGNAL NAME 

MG Servo Error Total 
IG Servo Error Total 
OG Servo Error Total 
IG IX Resolver Sine 
OG IX Resolver Sine 
MG IX Resolver Sins 
IMU 28V 1% 800 ops 

6.3.3.1.2 Start analog recorder to a chart speed of 5 mm/sec. Start event recorder at a 
chart speed of 1 mm/sec. 

6.3.3.1.3 On CRT, monitor +120 VDC PIPA SUPPLY (GG1040) and IMU gimbal angles. * 

6.3.3.1.4 Press in +26 VDC IMU OPERATE circuit breaker on LEM Cabin Panel 11. Record time. 
6.3.3.1.4.1 Verify that the NO ATT Light on the DSKY is lighted. 

6.3.3.1.6 Verify on analog recorder that the oscillations of the resolver sine signals (GG2112, 
GG2172, and GG2142) are not sustained and that the signals damp out within 16 seconds. U they 
don't, remove IMU OPERATE power as soon as possible. 


a. GG2136 

b. GG2106 
O. GG2166 

d. GG2112 

e. GG2172 

f. GG2142 

g. GG1201 

h. SPARE 


a. VERB 25 NOUN 01 

b. 03770 
C. 10067 
d. 04317 
S. 01770 

f. VERB 25 NOUN 26 

g. 01000 

h. 01770 
U 00007 

J. VERB 30 
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6.3.3.1.6 On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 90+10 seconds 
after step 6.3.3.1.4 is initiated. Verify that this voltage U between 114 and 126 after 100 
seconds from step 6.3.3.1.4. 

6.3.3.1.7 On event recorder verify the following: 

LGC WARNING Is OFF (GG9001) 

IBS WARNING is OFF (GG9002) 

.TT: '-/a 1 nr • i- • •• ) 

6.3.3.1.7.1 On D3KY, verify that the NO ATT light is off. 

6.3.3.1.8 On CRT, verify all IMU girabal angles indicate between 358 and 002. 

6.3.3.1.9 On K-148 enter the following sequence:. 

VERB 41 NOUN 20 ENTR . 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.3.4 Temperature Control Verification 

6.3.4.1 Monitor the PIPA temperature durii« the first 15 minutes after switch from Standby 
Mode to the Operate Mode. The PIPA temperature shall be 130.5+2.0*F V during this period. 

15 minutes after switchii* from Standby Mode to the Operate Mode, record the PIPA tempera¬ 
ture. The recorded PIPA temperature shall be within 0.5*F of the Operate stabilized PIPA 
temperature determined below. 

6.3.4.2 When 30 miuutee have elapsed from the time of IMU OPERATE power turn-on record 
HUG TEMP (GG2301). The IRIG temperature shall be within 0.5*F of the IRIG Operate mode 
stabilized temperature determined below. 

6.3.4.3 30 minutes after entering the IMU OPERATE mode start recording PIPA TEMP every 
5 minutes until the PIPA temperature is stabilized. The PIPA temperature shall be considered 
stabilized when the temperature change is less than 0.1* for 30 minutes. Record the PIPA 
Operate mode stabilized temperature. The PIPA Operate mode stabilized temperature shall be 
130.5+1.5*F. Record the IRIG Operate mode stabilized temperature. The IRIG Operate mode 
stabilized temperature shall be 135+2.5*F. 

6.3.4.4 The Operate Mode stabilized PIPA temperature shall be within 1.0 degree F. of the 
Standby Mode stabilized PIPA temperature determined in Paragraph 6.3.1.4.4. 

6.3.4.5 Deleted. 

6.3.4.6 Deleted. 

6.3.4.7 Verify on the event record the IMU Blower Current (GG2303) and IMU Heater Current 
(GG 2302) "on" discretes have been present for the last hour (discretes may cycle off). 

6.3.5 PGNCS Power Supply Tests 

6.3.5.1 From the CRT, confirm power supply voltages (or temperatures) are as specified and 
record values observed. 
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6.3.5.2 The PtPA Calibration Module Temperature (GG6020) shall be between 445 and 490 
DEG r. 

6.3.5.3 The P6A Temperature (GG6021) shall be between -460 and 4110 DEG F. 

0.3.5.4 The LGC Temperature (GG4300) shall be between 445 and 4130 DEG. F. 

0.3.5.5 The 428 VDC IMU OPERATE BUS (GG1500) shall be between 24.5 and 33.5 VDC. 

0.3.5.0 The 428 VDC IMU STANDBY BUS (GG1510) shall be between 24.6 and 33.5 VDC. 

0.3.5.7 The 428 VDC LGC OPERATE BUS (GG1520) shall be between 23.5 and 32.5 VDC. 

8.3.5.0 The 4120 VDC PIPASupply (GG1040) shall be between 114 and 120 VDC; 

0.3.5.9 The -28 VDC Supply (GG1100) shall be betwee n -21.5 and -33.5 VDC. 

0.3.5.10 The 44 VDC CDU Supply (GG1070) shall be between 3.8 and 4.2 VDC. 

0.3.5.11 The IMU 28V 800 CPS 1 pot Supply (GG1201) shall be between 27.44 and 28.50 VR10. 

0.3.5.12 Tbs IMU 28V 800 CPS 5 pet 90 PH Supply (GG1202) shall be bet wee n 20.0 and 29.4 
VRMB. 

0.3.6.13 The IMU 28V 800 CPS 5 pet 0 PH Supply (GG1203) shall be between 25.9 and 30.IV 
RMS. 

0.3.5.14 The 3.2 KC 28V Supply (GG1331) shall be betwee n 28.04 and 29.16V RMS. 

0.3.5.15 The 2.5 VDC T/M Bias (GG1110) shall be between 2.44 and. 2 . 50 'VDC. 

8.3.5.18 The 414 VDC LGC Supply (GG1020) shall be b et ween 13.0 and 14.4 VDC. 

0.3.5.17 The 44 VDC LGC Supply (GG1030) shall be between 3.8 and 4.2 VDC. 

0.3.5.18 The phase difference between the 3.2 KC supply and LGC sync shall be 0* 410* 
(NG1338). 
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0.3.5*19 Reoori thn nolM levels of the following signals displayed on tbs CRT. 


Item No. Measurement No. Signal Requirement 


a. 

NO 1031 

14 vdo LOC Noise rms 

<0.4V rms 

b. 

NO 1031 

4 vde LOC Noise rms 

<0.4V rms 

e. 

NO 1071 

4vde CDU Noise rms 

<1.0V rms 

d. 

MG 1601 

S3 Vis mu Operate Noise rms 

<1.0V rms 

e. 

NC 1611 

38 vis IMU Standby Noise rms 

<1.0V rms 

U 

NO 1631 

30 vis LOC Operate Noise rms 

<3.0V rms 


6.3.5.30 His noise peaks of the following signals axe demonstrated on tbs event lights when 
tbs peeks have a rise time between 3 and 60 usee and the peak voltage e x cee ds 5 volts. 


Rem No. 

Measurement No. 

Signal 

a. 

NO 1033 

14 vde LOC Noise Peak 

b. 

NO 1033 

4vde LOC Noise Peak 

o. 

NO 1073 

4 vde CDU Noise Peak 

d. 

NO 1608 

38 vis IMU Operate Noise Peak 

e. 

NO 1613 

38 vie DCU Standby Peak 

f. 

' NO 1623 

38 vis LOC Operate Peak 


0.3.0 DftU OPERATIONAL TEST 

0.3. 0.1 On K-148 enter tbs followings 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT D8KT Row 1 indication AAAAA and tbs time of dag. 


0.3.0.3 On K-140 enter tbs followings 

VERB 21 NOUN 01 ENTR 
01300 ENTR 
AAAAA ENTR 
VERB 00 NOUN 03 ENTR 
01300 ENTR 

Reoord CRT D6KY Row 1 indication as eBBBBB 


312389 
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€.3.6.3 Perform the following calculation*: 

a. BBBBB J| - CCCC. C (Contents (bra) of high order scalar register) 

3600 

b. 23.3 - CCCC. C - DDDD. D hours 

e. DDD. D + Ume of day recorded in 6.3.6.1« time of day at which high order scalar 
register will overflow. 

6.3.6.4 If time of day is within 12 minutes of that calculated in 6.3.6.3.c when about to 
perform any of the following paragraphs, wait until that Ume calculated in 6.3.6.3. c has 
passed and proceed. 

€.3.6.6 In K-148 enter the following sequence: 


VERB 41 NOUN 20 

ENTR 

400000 

ENTR 

400000 

ENTR 

400000 

ENTR 

Walt 16 seconds 


VERB 41 NOUN 20 

ENTR 

4-IT000 

ENTR 

4-17000 

ENTR 

4-17000 

ENTR 

Walt 16 seconds 


VERB 41 NOUN 20 

ENTR 

4-27000 

ENTR 

427000 

ENTR 

4-27000 

ENTR 

Walt 16 seconds 


VERB 41 NOUN 20 

ENTR 

400000 

ENTR 

400000 

ENTR 

400000 

ENTR 

Walt 16 seconds, 


VERB 57 

ENTR 

00004 

ENTR 


€.3.6.6 Walt 200 seconds, then verify on the CRT, that the X, Y and Z PIPA SG Output 
signals all indicate 0.0*2.5 Volts but not 0. 

6.3.6.7 Approximately 12 minutes after performing step 6.3.6.1, VERB 06 NOUN 66 shall 
flash. 
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6.3.6.8 From the CRT, D6KY display, read and record Rl and R2 (local gravity whole 

and fractional respectively). The value recorded shall be between 975.0 and 985.9 cm/sec 2 . . 

6.3.6.9 On K-148 enter the following sequence. 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.6.10 From the CRT, D6KY display, read and record the horizontal fractional component 
of earth rate acting on tbs X, Y, and Z IRIG's as displayed in R2. The value recorded shall 
be between . 65750 and . 85750. 

6.3.6.11 Terminate the test by entering in K-148 the following: 

VERB 33 ENTR 

VERB 16 NOUN 40 DISPLAYED 

VERB 34 ENTR 

VERB 41 NOUN 20 ENTtt 

400000 ENTR 

400000 ENTR 

400000 ENTR 

6.3.7 PGNCS Operational Test 

6.3.7.1 On K-148, enter the following sequence: 


VERB 21 NOUN 01 ENTR 

1220 

ENTR 

43733 

ENTR 

NOUN 15 

ENTR 

00006 

ENTR, ENTR 

03012 

ENTR, ENTR 

00004 

ENTR, ENTR 

13242 

ENTR, ENTR 

25563 

ENTR, ENTR 

01220 

ENTR 


6.3.7.1.1 On K-148 enter the following sequence! 


h. 

i. 
J. 
k. 
i. 


VERB 21 NOUN 01 ENTR 


01300 
40266 
NOUN 15 
61304 
10000 
01325 
00023 
01325 
25546 
31344 
54324 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 
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m. 

41346 

ENTR ENTR 

n. 

60160 

ENTR ENTR 

o. 

10000 

ENTR ENTR 

p. 

01333 

ENTR ENTR 

q. 

00060 

ENTR ENTR 

r. 

61333 

ENTR ENTR 

s. * 

37640 

ENTR ENTR 

t. 

04451 

ENTR ENTR 

n. 

01337 

ENTR ENTR 

V. 

42006 

ENTR ENTR 

w. 

03646 

ENTR ENTR 

X* 

04606 

ENTR ENTR 

jr. 

31315 

ENTR ENTR 

a. 

64461 

ENTR ENTR 

aa. 

61306 

ENTR ENTR 

ah. 

43006 

ENTR ENTR 

ae. 

61606 

ENTR ENTR 

ad. 

31616 

ENTR ENTR 

M. 

64461 

ENTR ENTR 

af. 

61307 

ENTR ENTR 


42006 

ENTR ENTR 

ah. 

64606 

ENTR ENTR 

ai. 

31346 

ENTR ENTR 

•J. 

64150 

ENTR ENTR 

ah. 

64331 

ENTR ENTR 

aL 

06672 

ENTR ENTR 

am. 

04606 

ENTR ENTR 

an. 

00003 

ENTR ENTR 

ae. 

43422 

ENTR ENTR 

•P. 

43626 

ENTR 

nq. 

VERB 26 

NOUN 26 ENTR 

nr. 

00001 

ENTR * 

as. 

01300 

ENTR 

at. 

42006 

ENTR 

an. 

VERB 31 

ENTR 


6.3.7.1.3 Start the.PGNCS Operational teat fay inserting the following sequence 


into K-148: 


VERB 67 ENTR 
00010 ENTR 

Program 07 shall fas displayed 
VERB 33 NOUN 01 is displayed Bashing 


6.3.7.3 Command Accuracy 0* 


6.3.7.2.1 On K-146, press ENTR 


VERB 33 NOUN 03 is displayed flashily 
On Event Module ISS WARNING Lamp may light 
Press ENTR 

VERB 33 NOUN 03 is displayed flashily 
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6.3. 7. 2.2 Read and record the CRT indication of IMU gimbal angles. The indications shall 
be 000*001 degrees. 

6.3.7.2.3 Read and record CRT the DSKY Row 1, 2, and 3 indications. The indications shall 
be 400000*00007. 

6.3.7.3 Command Accuracy 48*. 

3.3.7.3.1 On K-148, press ENTR, VERB 33 NOUN 04 is displayed flashing after approximately 
20 seconds. 

3.3.7.3.2 Read and record the CRT indication of IMU gimbal angles. The indications shall be 
045*001 degrees. 

3.3.7.3.3 Read and record the CRT DSKY Bows 1, 2, and 3 indications. The indications shall 
be 404500*00007. 

3.3.7.4 CDfJ Repeating Accuracy 45* 

3.3.7.4.1 On K-148 press ENTR. In about 90 seconds VERB 05 NOUN 30 Is displayed flashing. 

8.3.7.4.2 Read and record the CRT DSKY Rows 1, 2. and 3 Indications. The indications shall 
be between 77774 and 00003. 

8.3.7.5 Command Accuracy XT * 

8.3.7.5.1 On K-148 Press VERB 33. ENTR. In approximately 20 seconds VERB 33 NOUN 08 
is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

8.3.7.5.2 Read and record the CRT indication of IMU gimbal angles. The indications shall be 
090*001 degrees. 
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6.3.7.5.3 Read and record the CRT D6KY Rows 1, 2, and 3 indications. The indication 
shall be +09000*00007. 

0.3.7*0 Command Accuracy 138* 

6.3.7.6.1 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN07 is 
displayed flashing. 

6.3.7.6.2 Read and record the CRT indication of IMU gimbal angles. The indications 
shall be 135*001 degrees. 

6.3.7.6.3 Read and record the CRT D6KY Rows 1, 2. and 3 indications. The indications 
shall be +13500*00007. 

6.3.7.7 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 10 is 
displayed flashii*. The GIMBAL LOCK lamp on D8KY shall not be lighted. 

6.3.7.6 CDU Repeating Accuracy 135* 

6.3.7.6.1 On K-148 press ENTR pushbutton. In about 90 seconds, VERB 05 NOUN 30 is 
displayed flashing. 

6.3. 7.8.2 Read and record the CRT DflKY Rows 1, 2, and 3 indications. The indications 
shall be between 77774 and 00003. 

t 

6.3.T.9 + Gimbal Look Test 

6.3.7.9.1 On K-148, Press VERB 33, ENTR. In approximately 20 seconds VERB 33 
NOUN 12 is displayed flashli*. The GIMBAL LOCK lamp on 1>SKY shall be lighted. 

6.3.7.10 Command Aocuracy 225* 

6.3.7.10.1 On K-148 press ENTR. In approximately 20 seconds, VERB 33, NOUN 13 
is displayed flashing. 

6.3.7.10.2 Read and record the CRT indication of IMU gimbal angles. The indication 
shall be 225*001 degrees. 

6.3.7.10.3 Read and record CRT D6KY Rows 1, 2, and 3 indications. The indications 
shall be +225*00007. 

6.3.7.11 On K-148 press ENTR. In approximately 20 seconds VERB 33 NOUN 14 is 
displayed.flicking;. - The OBCflAL JjOCil lamp shaft not be lighted. 

6.3.7.12 CDU Command Rate Test 

6.3.7.12.1 On K-148 press ENTR. In approximately 30 seconds VERB 06 NOUN 66 is 
displayed flashing. The GIMBAL LOCK lamp on D6KY shall be lighted. 
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6.3.7.12.2 Read and record the CRT D8KY Row l t 2, and 3 indloatione. The indication shall , 
be between 00012 and 00016. 

6.3.7.12.8 On K-148 insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and NOUN 
66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL LOCK lamp on DSKY shall not be 
lighted. 

6.3.7.12.4 On K-148 insert VERB 33 ENTR. In approximately 30 seconds VERB 06 and NOUN 
66 is displayed flashing. Repeat 6.3.7.12.2. The GIMBAL LOCK lamp on the DSKY shall not 
be lighted. 

6.3.7.13 Command Accuracy 316* • 

6.3.7.13.1 On K-148 insert VERB 33 ENTR. In approximately 20 seconds VERB 33 NOUN 20 
will be displayed flashing. 

6.3.7.13.2 Read and reoord CRT indication of IMU gimbal angles. The indications shall be 
315*001 degr e e s . 

6.3.7.13.3 Rend and reoord the CRT DSKY rows 1, 2. and 3 indications. The indications shall 
be +816*00007. 

6.3.6.14 CDU Repeating Aocuracy 315* 

6.3.7.14.1 OnK-146press ENTR. la approximately 90 seconds VERB 05 NOUN 30 is dis¬ 
played flashing. 

6.3.7.M.2 Rend and reoord the CRT DSKY Rows 1, 2, and 3 indications, the indications shall 
be between 77774 and 00003. 

6.3.7.15 -Gimbal Look Test 

6.3.7.16.1 On K-14B Press VERB 33 ENTR. In approximately 20 seconds VERB S3, NOUN 
22 is displayed flashing. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.16.2 On K-148 Press ENTR. In approxi m a tel y 20 seconds VERB 33 NOUN 23 will be 
displayed limbing. < 

6.3.7.15*3 Read and reoord the CRT DSKY rows 1, 2, and 3 indications. The indications 
shall be 

Row 1 22600*60007 

Row 2 22600*00007 
Row 3 00000*00007 

6.3.7.16 CDU Repeating Accuracy 226* 

6.3. 7.16.1 On K-148, press ENTR. In about 90 seconds, VERB 06 NOUN 30 is displayed flashing. 

6.3.7.16.2 Read and reoord the CRT DSKY rows 1,2, and 3 indications. The indication shall 
be between 77774 and 00003. 

6.3.7.17 On K-148 Press VERB 33 ENTR. The GIMBAL LOCK lamp shall not be lighted. 

VERB 21, NOUN 22 is displayed flashing. 
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6.3.7.18 IMU CDU Fins FaU Test 

6.3.7.18.1 On K-148 insert the following sequence 

460100 ENTR 
400100 ENTR 
400100 ENTR 

On Event Module verify that ISS WARNING lamp lights in approximately 90 seconds. 

6.3.7.18.2 After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. Verify 
that CRT D6KY display Row 1 indicates 33XXX or 32XXX. 

6.3.7.19 IMU CDU Coarse FaU Test . 

6.3.7.19.1 On K-148, insert the following sequence: 


VERB 25 NOUN 26 ENTR 

00001 

ENTR 

01300 * 

ENTR 

42005 

ENTR 

VERB 31 

ENTR 

VERB 33 

ENTR 

403375 

ENTR 

403375 

ENTR 

403375 

ENTR 

Oc Event Module, 

verify that 188 WARNING lamp lights in approximately 90 seconds. 


6.3.7.19.2 After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. Verify 
that CRT D6KY display of Row 1 indicates 33XXX or 32XXX. 

6.3.7.20 FDA1 Linearity Test 

6.3.7.20.1 On K-148, enter the following: 

VERB 21 NOUN 01 ENTR 
2645 ENTR 

1220 ENTR 

VERB 33 ENTR 

VERB 33 NOUN 27 shall be displayed 

6.3.7.20.2 On CRT verify the following: 

PITCH ATT ERROR is between 415.3 and 418.7 DEG (GG2219) 

YAW ATT ERROR is between 415.3 and 418.7 DEG (GG2249) 

ROLL ATT ERROR is between 415.3 and 418.7 DEG (GG2279) 
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0» K-148, aalST tha following! 

VERB 21 NOOK MENTR 
1548 EMTR 

•1218 EMTR 

VERB 88 EHTR 

VERB 88 ROOM 88 shall ha dlspUgrad 

8.S.T.S8.4 Oa CRT larUJr «ha following! 


PITCH ATT ERROR ta h otwa— +14.4 and +1T.5 DEG (00*118) t 

TAW ATT ERROR la h afa » ♦14.4 aad +1T.8 PEO (002241) 

ROLL ATT ERROR la h i h naaa *14.4 aad ■*■17.4 DEO (00887»> 



\ 

* 
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6.3.7.20.5 On K-148, enter the following: 

VERB 21 NOllN 01 ENTR 
2545 ENTR 

01225 ENTR 

VERB 33 ENTR 

VERB 33 NOUN 31 shall be displayed. 

6.3.7.20,0 On CRT verify the following: 

PITCH ATT ERROR is between 405.4 and 406.6 DEO (GG2219) 
YAW ATT ERROR is between 405.4 and 406.6 DEG (GG2249) 

, ROLL ATT ERROR is between 405.4 and 406.6 DEG (GG2279) 

6.3.7.20.7 On K-148, enter the following: 

VERB 21 NOUN 01 ENTR 
2545 ENTR * 

01225 ENTR 

VERB 33 ENTR 

VERB 33 NOUN 32 shall be displayed. ^ 

6.3.7.20.8 On CRT verify the following: 

PITCH ATT ERROR is between 400.2 and -00.2 DEG (GG2219) 
YAW ATT ERROR is between 400.2 and -00.2 DEG (GG2249) 
ROLL ATT ERROR is between 400.2 and -00.2 DEG (GG2279) 

6.3.7.20.9 On K-148, enter the following: 

1 VERB 21 NOUN 01 ENTR 
2545 ENTR 

01226 ENTR 

VERB 33 ENTR * 

VERB 33 NOUN 33 shall be displayed 

6.3.7.20.10 On CRT verify the following: 

PITCH ATT ERROR is between -05.4 and -06.6 DEG (GG2219) 
YAW ATT ERROR is between -05.4 and -06.6 DEG (GG2249) 
ROLL ATT ERROR is between -05.4 and -06.6 DEG (GG2279) 

6.3.7.20.11 On K-148 enter tike following: 

VERB 21 NOUN 01 ENTR 
2545 ENTR 

01225 4 ENTR 

VERB 33 ENTR 

VERB 33 NOUN 34 shall be displayed. 

6.3.7.20.12 On CRT verify the following: 

PITCH ATT ERROR is between -14.4 and -17.6 DEG (GG2219) 
YAW ATT ERROR is between -14.4 and -17.6 DEG (GG2249) 
ROLL ATT ERROR is between -14.4 and -17.6 DEG (GG2279) 
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6.3.7.20.13 On K-148, enter the following: 

VERB 21 NOUN 01 ENTR 
2546 . ENTR 

•1366 ENTR 

VERB 33 ENTR 

VERB 33 NOUN 36 shall be displayed. 

6.3.7.30.14 On CRT verify the following: 

PITCH ATT ERROR is between -15.3 and -18.7 DEG (GG2219) 
YAW ATT ERROR is be t wee n -15.3 and -18.7 DEO (GG2249) 
Bpi.i. ATT ERROR is b et we e n -15.3 and -18.7 DEO (GG2270) 

. - % . - 


r .-!& 




| 
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6.3.7.21 On K-148 enter VERB 36 ENTR. The proper operation of the IMU CAGE function 
(consisting of steps 6.3.7.21 thru 6.3.7.23) need be performed only once during the initial 
PGNCS Operational Test and omitted from subsequent testing of test 6.3.7. 

6.3.7.21.1 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00500 ENTR 
+00500 ENTR 
+00500 ENTR 

6.3.7.21.2 On the CRT, verify all IMU gimbal angles indicate between 003 and 007 DEG. 

6.3.7.21.3 On analog recorder, monitor the following signals: 


SIGNAL NO. SIGNAL NAME 


a. 

00*136 

MO Servo Error Total 

b. 

GG2106 

IG Servo Error Total 

o. 

GG2166 

OG Servo Error Total 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2172 

OG IX Resolver Sine 

f. 

GG2142 

MG 3X Resolver Sine 

* 

OG136I 

IMU 28V 1% 800 ops 


6.3.7.31.4 Start analog reoorder to a chart speed of 5 mm/sec. 

6.3.7.31.3 On LEM Cabin Panel 4, hold IMU CAGE momentary toggle awitch in the ON 
position. (Do not release). 

6.3.7.21.6 On analog reoorder, verily the IX Resolver Sine signals (GG2112, OQ2172, OG2142) 
null out to leas than 0.5V rma. Rel ea se IMU CAGE switch to the OFF position. Disregard any 
momentary transients on the IX Roohlvor Sine signals when the switch is released. Any sus¬ 
tained oscillations shall be cause for immediate removal of IMU Operate power. 

6.3.7.21.7 On the CRT, verify ail IMU gimbal angles indicate between 358 and 063. 

6.3.7.22 Stop analog recorder. 

6.3.7.22.1 On K-148 insert tbs following: 

VERB 43 KNTR 
+01700 ENTR 
+00600 ENTR 
-01700 ENTR 

On CRT verify the following: 

YAW ATT ERROR is between +*15.3 and +*18.7 Deg. (GG2249). 

PITCH ATT ERROR is between +05.4 and +06.6 Deg (GG2219). 

ROTT ATT ERROR is between -15.3 and -18.7 Deg (GG2279). 
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6. S.8 DUO Scale Factor Determination 

6.9.8.1 Insure that the IMU Operate power and LGC Operate power have been applied 
for a minimum of one hour and that the IMU in not in a gimbel look condition. 

6.9.8. 9 On meter module monitor and record IRIQ TEMP (GG2901) and PIPA TEMP (GG2300). 

8.9.9.9 On K*148 miter the following sequence: 

VERB 87 ENTR 
00008 ENTR 

0.9.8.4 PROG 07 shaU be displayed. 

8.9.8.8 VERB 08 NOUN 81 shall flash. 

8.9.8.8 Qn the CRT TM KY, Verify contents of Row 1 (Navigation Base asimuth) and Row 9 
(Bite latitude shall bs displayed). 

8.9.8.7 If values ter Row 1 and Row 9 are oorreet, proceed to the next step. 

If values for Row 1 and Row 1 are incorrect, enter the following sequence into K-148: 

VERB 94 ENTR ^ 

n a opo ot ENTR (Oorreet navigation base asimuth) 

449T48 ENTR (Correct site latitude) 

Verify values in Row 1 and Row 2 are correct. 

8.9.8.8 On K-148 enter the following sequence: 

VERB 99 ENTR (VERB 91 NOUN 90 shall flash) 

♦00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during nest step or PROG ALARM Is on, 
enter VERB 98 ENTR and repeat steps 8.9.8.3 through 8.9.8.8. 

6.9.8.8 In approximately 200 seconds VERB 08 NOUN 88 shall flash. 

Read and record from CRT D6KY Row 1 (*»X DUG Scale Factor error in part per 
million. Position +00001) 

8.2.8.10 On K-148 enter the following sequence: 

VERB 99 ENTR (VERB 21 NOUN 90 shall flash) 

+00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 daring next step or PROG ALARM lamp 
is on, enter VERB 96 ENTR and repeat steps 6.9.8.2 through 8.9.8.7 end 6.9.9.10. . 
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$. 3.8.11 to approximately 300 seoonds VERB 06 NOUN 66 shall flash. 

Read and record from CRT D6KY Row 1 IRIG Scale Factor error in parts per million. 
Position +00002). 

6.3.1.12 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 11 NOUN 30 shall flash) 

+00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during foe next step, or PROG ALARM 
lamp hrON, enter VERB 36 ENTR and repeat steps 6.3.8.3 through 6.3.8.7 and 
8.3.8.12. 

8.3.8.13 to approximately 200 seoonds VERB 08 NOUN 88 shall flash. 

Read and record from CRT D8KY Row 1 IRIG Scale Factor error in parts per million. 
Position+00003). 

8.3.8.14' On K-148 enter foe following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash). 

-00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
lamp is on, enter VERB 38 ENTR and repeat steps 8.3.8.3 through 6.3.8.7 and 
8.3.8.14. 

8.3.8.18 to a*iproximately 200 seoonds, VERB 08 NOUN 88 shall fl ash. 

Read and record from CRT D6KY Row (*X IRIG Scale Factor error In parts per million. 
Position -00001). 

8.3.8.18 On K-148 enter the following sequenoe: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during foe next step, or PROG ALARM 
lamp is ON, enter VERB 38 ENTR and repeat steps 8.3.8.3 through 8.3.8.7 and 
8.3.8.18. 

8.3.8.17 to approxlmately 200 seoonds, VERB 06 NOUN 88 shall flash. 

Read and record from CRT D6KY Row 1 IRIG Scale Factor error in parts per million. 
Position -00002). 

6.3.8.18 On K-148 enter foe following sequenoe: 

VERB S3 ENTR (VERB 21 NOUN 30 shall flash) 

-00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or PROG ALARM 
is ON, enter VERB 38 ENTR and repeat steps, 6.3.8.3 through 6.3.8.7 and 6.3.8.18. 
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6.3. 8.18 18 approximately 800 seconds, VERB 06 NOUN 66 shall flash. 

Read and reoord from CRT D6KT Row 1 (*Z IR1G Soale Factor error in parts per million, * 
Poeitioa -00003). 

6.8.6.80 Repeat steps 6.8.8.8 through 6.8.8.19 twioe to obtain second and third set of 
data. 

6.8.8.21 Terminate this tost by entering in K-148 the following: 

VERB 84 ENTR 
VERB 41 NOUN 80 ENTR 
400000 ENTR 
400000 ENTR 
400000 ENTR 

6.8.8.88 the aver age of the three readings of Soale Factor Error for each of the 6 
posMoas shall be 0 a 1780 PPM. 

0.8.0 DfU Performance That. A reft reace data sheet is provided at the end of this 
section to aid la data reduction. , T . i . 

; .• •'i'c.-v «itmL t.- ‘ ^ * 

6.8.8.1 Insure that DfU Operate po wer adtLOC Operate power has been applied for a 
minimam of one hoar and that the DfU is not la a Qtmbal Look c ondi t ion. ; 

6 . 8.8 . 8 Oa CRT display, monitor and record 1RIG TEMP (GQ2301) and P1PA TEMP <002300). 

0.3.8.9 Adjust oecilloeoope to display butterfly of X PIP A. 

6 . 3.8.4 Oa K-148 enter the followings 

VERB 01 NOUN 10 ENTR * 

00008 ENTR 

Reoord CRT DBKY Row 1 indication AAAAA and the time of day. 

6.8.8.8 Oa K-148 enter the following: 


VERB 81 NOUN 01 ENTR 

skjBu m 

VERB 06 NOUN 02 ENTR 
01300 ENTR 

Reoord CRT DSKT Row 1 
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e.3.9.6 Perform the following calculation*: 

a. BBBBB x6.l2 * CCCC. C (Content! (hrs) of high order ecalar register) 

3600 

b. 23.3 r CCCC. C » DDDD. D hours. 

c. DDDD. D + present time of day * time of day at which high order scalar register 
will overflow. 

6.3.9.7 If the time of day is within 12 minutes of that calculated in 6.3.9.6. e when about 
to perform any of the following paragraphs, wait until that time calculated in 6.3.9.6. o has 
passed and proceed. 

Paragraph 

6.3.9.13 

6.3.9.22 

6.3.9.30 

6.3.9.36 

6.3.9.43 ' 

6.3.9.48 

6.3.9.3 On K-148 enter the following sequence: 

VERB01 NOUN 01 ENTR 
00370 £NTR 

, Record oontents of CRT D6KY Row 1 XXXXY 
| VERB 21 NOUN 01 « ENTR 
00370 ENTR 

XXXXY 9 ENTR 

Where Y* Is obtained from Table la. 

VERB 87 ENTR 

00001 ENTR 

VERB 06 NOUN 61 shall flash 

6.3.9.9 On the CRT, D6KY display verify R1 (Navigation Base Aaimuth) and R2 (Site 
Latitude) are oorrect. 

6.3.9.10 V values for Rl and R2 are correct, pr oc eed to next step. 

U values for Rl and R2 are inoorreet, eater the following sequence into K-148. 

VERB 24 ENTR 

exxx. xx ENTR (Correct navigation base aaimuth *0.80 deg) 

440.748 ENTR (Correct site latitude) 

Verify values in Rl and R2 are oorrect. 

6.3.9.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 
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MJ.1S Ob CRT* D8KY display, verify R1 * 400600 (Tima), 

t M - 400000 (T*attetex No.) and B3-+00001 (Itoat Poaltloa). 

V nhwa for m v MaNUttm wmet, pro cee d It nt atep. 

KtiIom for Rl, R8 mad R8 are teoorroot, outer tea follovtaf nqiaaoe 
foto K-frMc 

VERB AS ENTS 

♦00000 ENTR (T»at Timm to Seconds) 

♦00000 ENTR (Teat bdex Number) 

♦00001 ENTS (That Poaltfoa Entry) . 

0.8.0. IS Ob E-140 enter tea HUamlmg saqnenoe: 

VERB 88 ENTS 


V.* 

* 

: 4 k ;. 
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A. S.9.14 to approximately 12 minutes, VERB A# lfOUN 69 shall flash. From ths CRT, D6KY 
display, record R2 (4NBDY Position 400091). 

6.3.9.15 On K-148 enter the following se q e an ssi 


VERB S3 ENTR 

6.3.9.16 


< 4 ’*' 


6.3.9.17 to approximately 5 minutes, VERB 06 NOUN 66 shall flash. Plena the CRT, record R1 
and R2 ffX FIFA Position <HK)091). Row 1 is whole part. Row t is fractional part. Units are 
em/eeo*. 


6.3.9.19 On K-148 enter the following sequence: 

VERB 94 ENTR 

VERB 06 NOUN 66 shall'flash 

9.3.9.19 On CRT, DSKT display - verify R1 - 400606, R2 - 400000, and R3 - 400002. 

6.3.9.90 On K-146 enter the following sequence: 

VERB 33 ENTR ^ f . 

6.3.9.91 to approximately 19 minutes VERB 09 NOUN 96 shall flash. From ths CRT, DflKY 
display record R2 (4NBDZ Position 400009). 

9.3.9.99 On K-146 enter ths following sequence: 

VERB 39 ENTR 

6.3.9.23 Approximately 5 minutes VERB 09 NOUN 69 shall flash. From the CRT, record R1 
and R2 f-X PIPA Position 499009). 

9.3.9.94 On K-149 enter the following seqnsnos: 


Rocoitt UKT u angle indications ari tima, 

9.3.9.95 to approximately 97 minutes, VERB 06 NOUN 66 shall flash. From ths CRT, D6KT 
display reoord R2 (^NBDX 4 ADIAX Poe 400006). tiooord JJfciT GWJ gtefcal buIic< tioiiS aiwi time, 

6.3.9.96 On K-148 enter ths following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash . 


ft 
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6 . 3 . 9 .27 On CRT, DSKY display, verify R1 • +00*00, R2 - +00000, Sad R3 • +00003. 

6.3.9.28 On K-143 enter the following sequence: 

VERB 33 ENTR 

6 . 3 . 9 .29 la approximately 12 minutes VERB 08 NOUN 66 shall flash. From the CRT, D6KY 
display record RS (-NBDX Position +00003). 

6.3.9.30 On K-146 enter the following sequence: 

VERB 33 ENTR 

6.3.9.31 to approximately 9 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display reoord R1 and R2 f+Z P1PA Position +00003). 

6.3.9.33 On K-143 enter the following sequenoe: 

% 

VERB *M ENTR 

VERB M NOUN M ahtli lluk 

S.S.S.3S On IBs CRT, DSKY display rerlfy R1 ■ *00600, R3 • 00000, ud R3 ■ +00004. 
I.M.M On K-14S antsr tb. fbllowlii* MquMO.: 

VERB M ENTR 

hiapfreslreately U mlautre, VERB06 NOUN M .tall Huh. From th. CRT, DSKY 
dtjpUy woort BS frNBPY ♦ ADSRAY PoslttaN *00004). 

S.S.0.M On K-140 «rtwr tfe. Mlowta, hrwii 

VERB M ENTR 

S.S.0.3T 0*4*. ^ — 

6.3.S.M In approximately 5 minute., VERB 04 NOUN 86 .hall flaah. From th. CRT, DSKY 
display record R1 ud RS (-Z PIPA Position +00004). 

I.M.3I On K-14S rater th. Mtowta, requ.no.: 

VERB S3 ENTR 

4*t .jjKT i,ndi.iafcl'/i.X Siitl tbuj. 
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6.3.9.40 In approximately 67 minutes VERB 04 NOUN 66 shall flash. From the CRT D8KY 

display record R2 (+NBDZ + A DIAZ Position +00004). a a* or 7 jdi t IW £U ... ■ l\ , 

6.3.9.41 On K-146 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.42 From the CRT, DSKY dispUy ferity R1 - +00600, R2 - +00000 and R3 - +00005. 

6.3.9.43 Reoord tame* On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.44 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9.46. In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT, DSKY 

2nafer*Line + ? Position +00005). Correct measured g term per Para 6.3.9.70.1 

6.3.9.46 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash . ■ 

6.3.9.47 On the CRT, DSKY display ferity R1 - +00600, R2 - +00000 and R3 - +00006. 

6.3.9.46 Reoord timet^Chi K-l4& enter the following sequence: 

VERB 33 ENTR 

6.3.9.49 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3.9. SO In approximately 5 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 

display record R1 and R2. (-Y PIPA Position 400006). Correct measured g term per Para 
6.3.9.70.1 and transfer results to line 1. 

6.3.9.51 On K-148 enter the following sequenoe: 

VERB 34 ENTR 

VERB 06 • NOUN 66 shall flash 


-U 




APOLLO GiN Specification 

ND1002323 REV II J 

6.3.9.52 On the CRT, DSKY display, verify Rl - 400600, R2 - 400000 and R3 - 400007. 

6.3.9.53 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.54 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 (4.707 AD6RAX-NBDX Position 400007). 

6.3.9.55 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.56 On the CRT, DSKY display, verify Rl * 400600, R2 - 400000, and R3 - 400008. 

6.3.9.57 On K-148 enter the following sequencer 
VERB 33 ENTR 

6.3.9.58 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display, record R2 [-.707 (NBDZ4NBDY) 40.6 (ADIAZ -ADIAY) 40.5 (AD6RAY 4 AD8RAZ)] 
(Position 4 00008). 

6.3.9.59 On K-148 enter the following: 

* 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.60 On the CRT, DSKY display, verify Rl « 400600, R2 - 400000, and R3 - 400009. 

6.9.9.61 On K-148 enter the following sequence: , 

VERB 33 ENTR 

6.3.9.62 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display, record R2 (-NBDZ 4.707 ADSRAZ Position 400009). 

6.3.9.63 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash * 

6.3.9.64 On the CRT, DSKY display, verify Rl - 400600, R2 - 400000, and R3 - 400010. 

6.3.9.66 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.66 hi approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT, DSKY 
display record R2 [. 707 (NBDY-NBDX) 4.5 (ADIAY - AD1AX) 4.5 ADSRAXj (Position 400010). 

6.3.9.67 Terminate this test by entering In K-148 the following: 

VERB 36 ENTR • 

6.3.9.68 On CRT, record IRIG TEMP (CO 2301) and PIPA TEMP (CO 2300). 

6.3.9.69 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTER 

400000 ENTR 
400000 ENTR 
400000 ENTR 


45 


49 
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6.3.9.70 Calculation* 

MOTE: Use Poet Vibration or System Test data points only. 

6.3.9.70.1 Y PIPA Data Correction Calculation 

6.3.9.70.1.1 Prom the uplink file tape, the compressed data tape or the PCM tape, request a 
data reduction of the X and Z accelerometer AV counts (addresses 37 and 41, respectively) and 
the TIME 2 and TIME 1 registers (addresses 24 and 25, respectively) for the period during which 
the Y PIPA test was being performed in poeitioni 5 and 6 of the IMU Performance test. 


6.3.9.70.1.2 Perform the following calculations for position 5. 


Q5 


_2s_ 


Co. «y, 

where: 

Gg * Measured acceleration term (Line k) 
Gg - Corrected acceleration term 
CCT.-1-o7^~ tor * mial 

wh.r«: 

•yj" J# 2 *! ♦ •*«# ‘ 


a- , tAVxS - AVx B1 m> fl.r.i) 
■ (AT) (local g) 

te-. tAV»5 - AVt Bl aal g.r.«fr 
~ (AT) (local g) 


v Blar - P 113 * B1M) (AH 

* S - F -x 

v m_WPA BU.) (ATI 

V * S.F., 


8 .F. and Bias terms are obtained from positions 1 through 4 of the IMU Performance Test. 
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6.3.9.70.1.3 Perform the following calculations for position 1 

q»_ S« - 

u e Costyg 


O ■ Measured acceleration term (line e) 
0 

G* * Corrected acceleration term 
9 

Cos erg - 1 • - for small angles 

^ f yg 

«*|- + •**« • 


tfi - AVx Blag) 
(AT) (local g) 

tg - AVa Bias! i 
(AT) (local g) 


- ^ 




’4 3 • 

T V 


V- Bhw- 


8 .F. end Biss terms are obtained from positions i through 4 of the 1MU Perfor 


61 -“47 
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6. ^.70 Galciilcttont; 

NOTE: Use Post Vibration or System Test data poluts only. 

3.3.9.70.3 Obtain data from last DUG and/or PIPA test and fill in Data Sheet *|. l# 

6.3.9*70.1 Obtain data from second last IRIG and/or PIPA test and fill in Data Sheet X|.g. 
6.3.9.70.6 Obtain data from third last DUG and/or PIPA test and fill in Data Sheet X|_j. 

6.3.9.70.1 Perform the following calculations for each Item appearing on Data Sheet X| 
transfer all results to lines an through bi. 

NOTE: 

8 ee paragraph 5.6 before continuing 

»i- I 

D*« |*4-1" *4 | ♦ !**■*“ *l-l| . 

«>- |**-s-*t-*| ♦ ♦ k-i-**! 

6.3.16 LGC Voltage Margin Test 

6.3.10.1 Initial Conditions 

6.3.10.1.1 Insure that the GIN 8jrsteais in the Standby Mode. 

6.3.10.1.3 On the CRT, verity the 438 VDC LGC OPERATE bus Is between 24.5 and 33.5 
vdc (GG 1820). 

6 .3.10.1.3 Rotate the ANUN/NUM dimmer hontrol for minimum readabM BL brig ht n ess ;" lasurb 
that the ANN UN- OVERRIPE ■ witch Is OFF. 

6.3.10.2 Voltagfe Margin Determination 

6 .3.10.X. 1 O. the PSA Adaptor Modal. (PSAAM) (410-31060). plao. INHIBIT VOLTAGE FAIL 
e witch to ON. 

CAUTION : The 44 vdc LGC Supply voltage shall never he ope r ated lower thah 42.5 vdo 
or higher than 46.2 vde (GG1030). 

The 414 vdc LGC Supply ehall never be operated less than 48.6 vdc or higher than 
417.0 vdo (GO 1020). LTG-ANUN/NUM Control on panel 5 shall be set to DIM during the. 
performance of the Voltage Margin Test in order to avoid decreasing the operating life of 
t hS JDQ KT RLlmnbs. indication of the LOG supplies may be disregarded for this test. 

The ’harts in TaUfc II mav be used to determ* ab* values lor ,f XX. X” values 

NOTE t o Th e tR e e hi e s ta e M ee ftnn nt m rn ifflfT i e ipitt es mafrbsd U se gar dM tar Jhla teat. The 
charts in Table 11 may be used to determine approximate.values for "XX. X" values of C-166 
voltage dial settings oorrespoodDty to various power supply voltages. 
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DATA SHEET 


CALCULATION 

PARAMETER 

UNITS 

line c - line f ■ ( ) —• — 

(-NBDX+ADIAX) - (-HBDX) 

AD1AX 

meru/g 

line h - line a • ( ) —. — 

(fNBDTf AD6RAY) - (tNBDT) 

ADSRAY 

meru/g 

line J - line c ■ ( )-.- 

(+ NBDZ+ADIA Z) - (NBDZ) 

ADCAZ' 

meru/g 

(jlne m- line f)XX.414- ( ) —.— 

Q-NBDX+ .TOT AD6RAX) - (-NBDXj] X 1.414 

ADSRAX 

meru/g 

(line line c) XI.414 • ( )— 

(-NBDZ + . 707 ADSRAZ ♦ .NBDZ) XI.414 

ADSRAZ 

meru/g 

(line p - . 707 line a - . 707 line f ♦. 5 line q -. 3 line t) 

X2 •-.— 

C.707 (NBDY-NBDX) +.8 (ADIAY-ADIAX) +.8 AD6RAX 
-.707 (-NBDX) -.707 NBDY+.5 ADIAX-.5 ADBRAlO X2 

ADIAY 

meru/g 


PIPA X2G 


line k - linA | 

PIPA Y2G 

cm/sec 36 


PIPA Z2G_ 

, cm/resL, 

1960.82 t line w x 1 cm/sec/puise* 

Subtract 1* 000000 from tola raue,: Jmiltipty a M 6 and transfer 

x pipa a. r. 

cm/sec/ 

pulse 

1960.52 t line x X 1 cm/eec/pulee • 

Subtract 1.000tt*4mn Ibis rakes, moftttptyx 10* and transfer 
results to line ap. 

Y PIPA S. F. 

cm/sec/ 

pulse 

vatuet "multiply x 10® and transfer 

ZPIPAS.F. 

cm/sec/ 
pulse _ 

1/2 (line b ♦ line d) • ( ) —.— 

X PIPA Bias 

cm/sec 2 

1/2 (line k + line 1) - ( ) — . — 

Y PIPA Bias 

cm/sec 2 

1/2 (line g ♦ line 1) • ( ) — 

Tr»n»f«r re.ulto to line »t-;- 

Z PIPA Bias 

cm/eec 2 


44 
51 55* 7 


























































PARAMETER 



NBDY _ 

NBDZ 

NBDX 

ADBRAY 

ADflRAZ , _ 

A06RAX 

ADCAX _ 

AEttAZ _ 

ADIAY 

X PIPA 8. F. error 
Y PIPA 8. F. error 
ZPIPA8.F. error 
X PIPA Bfae 


Y PIPA Bias 
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DATA SHEET 
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DATA SHEET 
(* 1 - 3 ) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meru 


NBDZ 1 

meru 


NBDX 

meru 


AD6RAY 

meru/g 


ADSRAZ 

meru/g 


AD6RAX 

meru/g 


ADIAX 

meru/g 


ADIAZ 

meru/g 


ADIAY 

meru/g 


X PIPA 8. F. error 

PPM 


Y PIPA 8. F. error . 

PPM ! 


Z PIPA 8. F. error 

PPM 


X PIPA Biaa 

cm/aec 2 


Y PIPA Biaa 

cm/eec 2 


Z PIPA Biaa 

cm/eec 2 



5»Jl 55 



PARAMETER 


UNITS | Di | MAX 



ADHRAY mem/g 


ADSRAZ 

mem/f 

A06RAX 

mero/f 

ADIAX 

m«ru/g 

ADIAZ 

mora/g 

ADIAY 

moru/g 


X PIPA 8 . P. 


Y PIPA 8. F. 


Z PIPA 8. F. 


X PIPA RIM 


Y PIPA BIm 


rPPM 


Error PPM 


Error PPM 


cm/Mc* 


c*/mo* 


/MC* 


Z PIPA RIm 
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3.3.10.2.2 Enter 0001 Into R155. Verify and execute. 

0.2.10.2.3 Enter 1111 Into R154. Verity and execute. 

0. 3.10.2.4 Enter In 0156 aXX. X001114. (Enter a value for XX. X which will adjust the 

+14V power supply (GG 1020) as monitored on the CRT, to 12.2 (+0.3, -0) vdc. See Tahle II). 

Execute. 

6 .3.10.2.6 Enter in 0156 *XX. X001124 (Enter a value for XX. X which will adjust the +4V 
power supply (GG 1030) as monitored on the CRT, to 3.5 (+0.15, -0) vdc. See Table II). 
Execute. 


6.3.10.2.6 On K-148 press ERROR RESET. 

6 . 3 . 10.2.7 On K-148 initiate LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
77767 • ENTR 

Whit 200 seconds. Verity RESTART lamp on the D6KY is not lit. 

6.3.10.2.7.1 Into R154 insert 0011. Verify and execute. 

6.3.10.2.8 On the PSA Adapter Module pUoe INHIBIT VOLTAGE FAIL switch to OFF. 

Verity RESTART lamp on the DSKV is lighted. 

6.3.10.2.9 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to ON. Iato R-154 
Insect jUlU Y^rity and execute,^ Press erroJ^ RESETS Perform the following DSKY operations. 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6 .3.10.2.10 Enter in C-156 (a) XX. XD01114 (Enter a value for XX. X which will adjust the 
+14V power supply (GG 1020) as monitored on the CRT, to 16.4 (+0, -0.4) vdc. 8ee Table H. 


6 .3.10.2.11 On K-148 press ERROR RESET. Wait 200 seconds. Verity RESTART lamp on 
DSKY is not lighted. 

6.3.10.2.11.1 Into R154 insert 1100. Verify and execute. 

6.3.10.2.12 On the PSA Afepter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verity 
RESTART lamp on the DSKY is lighted. Set the INHIBIT VOLTAGE FAIL switch to ON* lato R-154 
insert 1111* Verity and. execute.. Press ERROR RESET.. Perform the following DSKY operations. 


VERB 21 NOUN 27 ENTR 
77767 ENTR 




APOLLO GIN Specification 
ND1002323 REV 4* 


6.3.10.2.13 Enter in C-156 ±XX. X001124 (Enter a value for XX. X which will adjust the 4V 
power supply (QG 1030) as monitored on the CRT, to 4.6 (+0, -6.2) vdc. See Table II). 

Execute. 

6.3.10.2.14 On K-148 press ERROR RESET. Watt 200 seconds. Verify RESTART lamp on 
D8KY is not lit. 

6.3.10.2.14.1 Into R154 insert 0011. Verify and execute. 

6.3.10.2.15 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lit. Set the INHIBIT VOLTAGE FAIL switch to ON. Into *-154, 
jnsett aill^LVhrlfym»iexecute,liPrese'ERROR RESET.: Perform the following DSKY operations: 

VERB 21 NOUN 27 ENTR 
77767 ENTR . 

6.3.10.2.16 Enter in C-156 (a) XX. X001114 (Enter a value for XX. X which will adjust the 

14V power supply (GG 1020) as monitored on the CRT, to 12.2 (+0.3, -0) vde. See Table II). 
Execute. ■» 

6.3.10.2.17 On K-148 press ERROR RESET. Watt 200 seconds. Verify RESTART lamp on 
DSKY is not lighted. 

6.3.10.2.17.1 Into Rl 54 insert 1100. Verify and execute. 

6.3.10.2.18 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 

Verify RESTART lamp on the DSKY is lighted. 

6.3.10.2.16 On R-l54 enter 0000. Execute. 

6.3.10.2.20 On R-l55 enter 0000. Execute. 

6.3.10.2.21 On K-148 terminate the LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3*10.2.22 On K-148 press ERROR RESET. 

6.3.11 LGC Clock Frequency Test 

6 .3.11.1 Insure that LGC Operate power has been applied for a minimum of 10 minutes 
before performing this test. 

6.3.11.2 Verify that the counter is connected to the 3.2kc signal on the hardline. 


*2 it 
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6 .3.11.3 Insure that the counter has been warming up for a minimum of 30 minutes. 


6.3.11.4 On the counter, 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 pS TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

6 .3.11.3 Verify proper counter operation. 

6.3.11.6 Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

6.3.11.7 Plug ftn the Preset unit and set: 

MODE swttch to PRESET 
N switches to 36000 

6 .8.11.6 Turn SAMPLE RATE control fully clockwise (HOLD). Watt 35 seconds for counter 
display to fill. 

6.3.11.6 Start counting by depressing RE8ET switch on oounter. 

6.3.11.16 After approximately 30 seconds, read and record oounter display. 

6 .8.11.11 Repeat steps 6.3.11.6 and 6.3.11.10.3 times. 

6.3.11.13 The average of the 10 previous readings shall be 30.000000*0.000060 seconds. 
6.3.11.13 Insure that the System Is not in IMU Operate. 


6.3.11.14 Enter Jfte Jottadag 16446 . 

VERB 66 ENTR 

VERB 2^ ^ tfct* PRO pushbutton on the D6KY for 3 
seconds* Vetf^ t£s STANDBY lamp la lighted. 

MOOD*. Vwt-y tM f*Kftu Utu» t. 

lighted. 
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6 1 11 16 Press'and hold tbs PRO pushbutton on the D8KY for 3 seconds. Verify the STANDBY 

ii'LlSS-. *•'tr’JSJSSSSSU 

«f two r»«T* times* RESTART lamp may eome on* Enter VERB 61 SNTR on & 146. 

0.3. 11. IT'On tbs Computer Control and Botlels dlmmor assembly. prow and bold MABK X 
pushbutton. 

8. 3.11.18 On tbs D6KT observe 


VERB OS NOUN 31 
Row 1 - 00112 
Prof Alarm lamp la lighted 
Fiona Error Roas t 

8.3.11.10 Enter tbo following on K-148 

VERB 11 ‘HOOK 10 ENTB 
00013 ENTB 

S. 3.11.20 Obaorro that D8KY Row 1 displays 00004. 

0.3.11.31 R o l a a a o MARK X pna bb u t to n 

0.3.11.33 Observe that D8KY Row 1 displays 00000. 

0.3.11.33 Press md hold tbo MARK Y pushbutton on tbs Computer Control and Reticle Dimmer 
Assembly. 

6.3.11.23.1 On the D6KY Observe 

VERB 06 NOUN 31 
Bow 1 - 00112 

Program Alarm lamp is lighted 
Press ERR Reset 

6.3.11.23.2 Enter the following on K-146: 

VERB 11 NOUN 10 ENTB 

00016 . ENTB 

6.3.11.24 Observe that D8KY Row 1 displays 00010. 

6.3.11.26 Release MARK T pushbutton 

6.8.11.26 Observe that DflKY Row 1 displays 00000. 
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6.3.11.27 Press and hold the REJECT pushbutton on the Computer Control and Reticle Dimmer 
Assembly. 

6.3.11.27.1 On the DSKY observe 


VERB 05 NOUN 31 
Row 1-00112 
Prog alarm lamp Is lighted 
Press ERR Reset 

6.3.11.27.3 Enter the following on K-148: 


VERB 11 NOUN 10 ENTR 
00016 ENTR 

6.3.11.28 Observe that D6KY Row 1 displays 00020. 


6.3.11.29 Release the REJECT pushbutton* 


6.3.11.30 Observe that D6KY Row 1 displays 00000. 

6.3.11.31 On the D6KY perform the following operation 
VERB 36 ENTR 

6 3 11.32 On panel 11 dose PGN8 AOT lamp circuit breaker. On the Computer Control and 
Reticle dimmer assembly, rotate the RETICLE BRIGHTNESS control to its minimum light In¬ 
tensity position. View through the AOT and verify that the reticle lamp Is off. 


6.3.11.33 WhttwvleWiiig through the AOT, slowly Wtd> the RETICLE BR KMiT HE SlooaUd » 
to tobreaSe Ae ^reticle brightness mm a stop -is re ach e d . Observe that toe rttlole Ndiktosse. 
ha* increased * intensity. RetonnRETlOU BRIGHTNESS eonurol iseff stati on pane* U open 
PGNS AOT. lamp ciroult breaker. , 

6.3.11.34 AOT eyepiece Heater Test. 


6.3.11.34.1 Secure milllameter HP 428B and current probe HP428A-21A. 

6.3.11.34.2 Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing cord 
away from PI bask to fifth tie point.' 

6.3.11.34.3 Clip current imobeHP428A-21A to blue wire to cable with red arrow |»tot^ away 

from PI. Measure and reoord current indication. The current shall be between 139 and 244 ma. 


6.3.11.34.4 Remove current probe, push lacing cord back to PI and spot tie. 


6.3.12 Gimbal Friction Test 

6.3.12.1 Inner Gimbal Friction Test 

6.3.12.1.1 On K-148 enter toe following secpience: 


VERB 41 

NOUN 20 

ENTR 

#60006 


ENTR 

400000 


ENTR 

400000 


ENTR 

Watt 16 seconds 


VERB 41 

NOUN 20 

ENTR 

417000 


ENTR 

417000 


ENTR 

417000 t 


ENTR 

Walt 15 seconds 
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VERB 41 

NOUN 20 

ENTR 

+27000 


ENTR 

+27000 


ENTR 

+27000 


ENTR 

Walt 16 seconds 


VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 


6.3.12.1.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (*00200). 

6.3.12.1.3 St t up Analog Recorder to monitor the following signals: 


MEAS. NO. 

. SIGNAL NAME 

a. 

GG2110 

IG Torque Motor Current 

b. 

GG2106 

IG Servo Error Total 

c. 

GG2107 

IG Servo Error in Phase 

d. 

GG2112 

IG lx Resolver Sine 

e. 

GG2113 

IG lx Resolver Cosine 

f. 

GG2220 

IG CDU Fine Error 

g. 

GG1201 

IMU 28V 1% 800 CPS 

h. 

GG2221 

IG CDU Coarse Error 


6.3.12.1.4 Sot up Analog Recorder to monitor the following signals: 

MEAS NO. 4 SIGNAL NAME 

a. GG2300 PtPA TEMP 

b. GG2301 HUG TEMP * 

O. GG1520 +28 VDC LGC OPR BUS 

6.3.12.1.5 After 10 seconds has elapsed since step 6.3.12.1.1, enter the following into K-148 

VERB 21 NOUN 01 ENTR 

00403 ENTR 

00000 ENTR 

6.3.12.1.6 Verify on CRT, DSKY display 

VERB 21 NOUN 01 

R1 - 00000 

R3 m 00403 

6.3.12.1.7 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


00000 

ENTR 

ENTR 

37777 

ENTR 

ENTR 

37743 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

(once) 


67 



APOLLO GIN Specification 
ND1002323 REV J 


6.3.12.1.8 IG - 360* TORQUE 

6.3.12.1.9 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 

00370 ENTR 

Record contents of CRT DSKY Row 1 xxxxY 

VERB 21 NOUN 01 ENTR 

00370 ENTR 

XXXXY* ENTR 

Where Y* is obtained from Table 1 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal (GG2110) 
drops to a quiescent level (approximately 12 minutes), stop the recorders. 

6.3.12.1.11 On K-148 enter die following sequence; 


VERB 40 NOUN 20 ENTR 
Walt 3 seconds 
VERB 41 NOUN 20 ENTR 


>00000 

ENTR 

>00000 

ENTR 

>00000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

>17000 

ENTR 

>17000 

ENTR 

>17000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

>27000 

ENTR 

>27000 

ENTR 

>27000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

>00000 

ENTR 

>00000 

ENTR 

>00000 

ENTR 


6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all Indicate >00000 (400200). 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the following 
sequence into K-148: 


VERBtl NOUN 01 ENTR 
00403 ENTR 

00000 ENTR 
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6.S. 12.1.14 Verify on CRT, DSKY display 

VERB 21 NOUN 01 

R1 00000 

R3 00403 

6.3.12.1.15 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


00000 

ENTR 

ENTR 

40000 

ENTR 

ENTR 

40034 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

(once) 

6.3.12.1.16 

IG +360* TORQUE 

6.3.12.1.17 

On K-148 enter the following sequence 

VERB 42 

ENTR 


VBRB33 

ENTR 



6.3.12.1.18 Monitor analog recorder. When the IO Torcpie Motor Current signal (GG2i 10) 
drops to a quiescent level (approximately 12 minutes), stop the recorders. 

6.3.12.2 Outer Gimbal Friction Test 

6.3.12.2.1 On K-148 enter die following seijiencet 

VERB 40 NOUN 20 ENTR 
Walt 3 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

. 400000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
+17000 ENTR 

+17000 ENTR 

+17000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
+27000 ENTR 

+27000 ENTR 

+27000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 
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6.3.12.2.2 On the CRT, rarity CDU X, CDU Y,CDU Z indicate +00000 (+00200). 

6.3.12.2.3 8et up analog reoorder to monitor the following: 

ME AS NO. SIGNAL NAME 


I 

f 

1 



6» GG2167 
b. GG2170 
O. GG2166 
d. GG2280 
•. GG2172 
L GG2173 
f. GG2261 

6.3.12.2.4 Aft» 10 aaoonda haa elapeed ainoe step 6.3.12.2.1 aater tba following sequence 
into Mr-146: ; > 

VERB 21 NOUN 01 ENTR 

60406 ENTR 

37777 ENTR . , 


OG Berro Error la Phase 
OG Torque Motor Current 
OG Servo Error Total 
OG CDU Fine Error 
OG lx Reeohrer Sine 
OG lx Reeohrer Coeine 
OG CDU Coaree Error 


6.3.12.2.5 Verily on CRT, D8KY display I 


VERB 21 

NOUN 01 



R1 

37777 



R3 

00403 



,12.2.6 On 10-148 eater 

the following eeqnenoet 

' ; 

NDUK* 

ENTR 

. 


37742 

ENTR 

ENTR . 


60000 

ENTR 

ENTR 

' : . ■ V \ ‘ ■ ift- 

06000 

ENTR 

ENTR 

6- 

00000 

ENTR 

ENTR 

V 

00000 

ENTR 

(once) 

i 


6*3«12«S#7 OG - 166* TORQUE ' / l'*., r. .ipocd ai (CH< - 70 
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6.1.12.2.8 On K-148 enter the following 


VERB 42 
VERB 32 


ENTR 

ENTR 


8.3.12.2.8 Monitor analog recorder. Who* the OO Torque Motor Cnrreet eignal (001170) 
drops to a quieaoent level (approximately 12 mlnstes) atop fee reeon 

8.3.12.2.10 On K-148 cater the following 

VERB 40 NOUN 20 ENTR 
Wait 3 eeoonde 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
•417000 ENTR 

417000 ENTR 

417000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
427000 ENTR 

427000 ENTR 

427000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

0.3.12.2.11 On die CRT. verify CDU X, CDU T. CDU Z indicate 400000 (*00200). 

8.3.12.2.12 After 10 eeoonde 1 ms elapsed sines step 6.3.12.2.10. enter the following 
into K-148. 

VERB 21 NOUN 01 ENTR 
00403 ENTR 

ENTR 


8.3.12.2.13 Verify on CRT. D8KY display. 

VERB 21 NOUN 01 
Rl 40000 

R3 00403 
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S. 3.12.2.14 On K-148 enter the following sequence: 


NOUN 15 ENTR 
40034 ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 


6.3.12.2.13 OG ♦360* TORQUE 

6.3.12.2.16 On K-148 enter the following sequence 

VERB 43 ENTR 

VERB 33 ENTR 

6.3.12.2. IT Monitor analog recorder. When the OG Torque Motor Current signal (GG2170) 
drops to s quiescent level (approximately 12 minutes) stop the recorders. 

6.3.12.3 Middle Qtanbei Friction Test f 

6.3.12.3.1 On K-146 enter the following sequence: 


VERB 46 NOUN 26 ENTR 

Wait 3 seconds 

VERB 41 NOUN 26 ENTR 

400006 

ENTR 

400006 

ENTR 

400006 

ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 

ENTR 

4*17000 

ENTR 

4*17000 

ENTR 

4*17000 

ENTR 

Wait 16 seconds 
VERB 41 NOUN 20 

ENTR 

427000 

ENTR 

4*27000 

ENTR 

427000 

ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 

ENTR 

400000 

ENTR 

400000 

ENTR 

400000 

ENTR 

Wait 15 seconds 

VERB 41 NOUN 20 ENTR 

400000 

ENTR 

400000 

ENTR 

406750 

ENTR 
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6.3.12.3.2 On the CRT. verify CDU X - 400000*00200, CDU Y ■ 400000*00200, and CDU Z - 
406750*00200. 

6.3.12.3.9 Set up analog recorder to monitor the following: 


MEAS. NO. 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2137 

MG Servo Error In Phase 

e. 

GG2140 

MG Torque Motor Current 

d. 

GG2143 

MG lx Resolver Cosine 

e. 

GG2250 

MG CDU Fine Error 

f. 

GG2142 

MG lx Resolver Sine 

*• 

GG2251 

MG CDU Coarse Error 


6.3.12.3.4 After 10 seconds have elapsed since step 0.3.12.3.1, enter the following sequence 
into K-148: 

* ■ 

VERB 21 NOUN 01 ENTB 
00403 , ENTB 

00000 ENTR 

6.3.12.3.5 Verify on CRT, DSKY display 

l VERB 21 NOUN 01 * 

R1- 0000 

R3- 00403 


6.3.12.3.6 

On K-148 enter the following sequence: 

NOUN 

16 ENTR 

00000 

ENTR ENTR 

00000 

ENTR ENTR 

00000 

ENTR ENTR 

14000 

ENTR ENTR 

00000 

ENTR (once) 

6.3.12.3.7 

MG - 135* TORQUE 

6.3.12.3.8 

On K-148 enter the following sequence: 


VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.0 Monitor analog recorder. When MG Torque Motor Current (GG2140) drops to a . 
quiescent level (approximately 6 minutes), stop the recorders. 
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6.3.12.3.10 On K-143 enter the following sequence: 


VERB 40 NOUN 20 

ENTR 

Walt 3 secondi 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Walt 15 seconds 


VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Walt 15 seconds 


VERB 41 NOUN 20 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Walt 15 seconds 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

-06750 

ENTR 


6.3.12.3.11 On the CRT, verify CDU X - +00000*00200, CDU Y - +00000*00200, and ' 
CDU Z * -06730*00200. 
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0.3.12.3.12 After 10 seooiide htf elapsed since step 0.3.12.3.10, enter the following 
sequence into K-148. 


VERB 21 

NOUN 01 

ENTR 

00403 

ENTR 


00000 

ENTR 


12.3.13 On the CRT, 

D6KT display verify: 

VERB 21 

NOUN 01 


RI¬ 

00000 

* ; 

BS- 

00408 


, 12*8* 14 On K-148 enter the following sequence: 

NOUN 16 

ENTR 


00000. 

ENTR ’ 

! ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

83777 

ENTR 

ENTR 

77777 

ENTR 

(once) 


•• 3.12. 3.16 MHUTTOBOUt & using s chdr : of 10 oiiu/'^ee, (hlQ +135* jJQRQLF) 

0.3.12.3.10 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

0.3.12.3.17 Monitor analog reoorder. When the MO Torque Motor Current signal <002140) 
drops to t quiescent level (approximately 0 minutes) stop the recorders* 

0*2* 12.3.18 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 

♦00000 ENTR 

♦00000 ENTR 
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6.3.12.4 Teat Analyaia 

6.3.12.4.1 Remove the atrip ctaarta from analog reeordera 

6.3.12.4.2 Examine each traoe carefully to detect any aharp diacontinuitiea of the traoea. 
Disregard all tranaienta leaa than 0.6 aecond (6 mm) on any Torque Motor Current eignal. 


6.3.12.4.3 No Torque Motor Current signal on (GG2140, GG2170, GG2110) shall ever exceed 
(0.125) amp. Ssasittvityon i noo r darla 20 ma/diviaionfor QG2110, GG2140 and 36 ma/divlaion for 
GG2170. 

6.3.12.4.4 BaohCDU Pina Error (GG2220,OG2230 (> GG2250) shall not axoeed .070 Volta ,J 3 
stoat* state. Disregard tranaienta 

6.3.12.4.6 No CDU Coarse Error (GG2221, GG2281, GG2251) shall ever exceed 0.680 volts. 
6.3.13 Stabilisation Loop Step Response Teat 

6.3.13.1 1* Response Ttst v 

6.3.13.1.1 OnK-146 enter the following s e quence r: 

NOUN 20 ENTR Whit 3 seconds 
NOUN 20 ENTR 
ENTR 

ENTR ' 

ENTR 

«. 3. 11 . 1.1 On CRT, wrlfrld HO, and OQ gbnbal angle, are between 388 and 003. 

6.3.13.1.3 Set up analog recorder to monitor the following: 


VERB 40 
VERB 41 
♦00000 
♦00006 
♦60000 


MEASNO. 

SIGNAL NAME 

a. 

GG2110 

IG Torque Motor Current 

b. 

GG2106 

? U Servo Error Total 

0. 

GG2107 

IG Servo Error In Phaae 

d. 

GG2112 

IG IX reaolver Sine 

a. 

GG2113 

* IG IX Resolver Cosine 

f. 

GG2220 

IG CDU Fine Error 

S- 

GG1201 

IMU 28V 1 PCT 800 CP8 


6.3.13.1.4 On K-148 initiate FINE ALIGN by entering the following sequence: 


VERB 42 ENTR 

♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 


41 
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8.3.13.1.5 On the CRT verify CDU X, CDU Y and CDU Z indicate +00000*00200. 

CAUTION: If the traneients caused by the subsequent step input do not damp out within 
16 seconds, remove IMU Operate Power. 

6.8.13.1. • Enter 1000 into R-8TART 166. 

6.3.13.1.7 Press XEQ/SEAL pushbutton on R-155 to enter the DC step voltage into the IG 
stabilisation loop. 

0.3.13.1.8 Prepare to start analog recorder at a chart speed of 100 mrn/sec. (IG RE8PON8E 
TEST) 

0.3.13.1.3 Enter 0000 into R-START 166. Start analog reoorder. Press the XEQ/«AL 
pushbutton to remove the step input to the IG stabilisation loop. 

0.3.13.1.10 After the transient on the reoorder has died out, stop the reoorder. 

8.3.13.1.11' Prom the Serve Error In Phase signal reoorder trace measure the time interval 
<T1, Fla. 3) between the removal of the step input to the point at which the traoe settles to within 
5 percent of the step magnitude (A, Pig. 8). The period Tl, shall not exceed 0.1 second and the 
traoe shall have no more than 3 overshoots. 

0.3.13.3 IIG Response Teat , » 

0. 3 . is. 2.1 Set up analog recorder to monitor the following: 


ME AS. NO. 

SIGNAL NAME 

a. 

GG2130 

MG Serve Error Total 

b. 

GG2137 

MG Servo Error in Phase 

0 . 

GG2140 

MG Torque Motor Current 

d. 

GG2143 

MG IX Resolver Cosine 

e. 

GG2250 

MG CDU Fins Error 

f. 

GG2142 

MG IX Resolver Sins 

8* 

GG1201 

IMU 28V 1% 800 ops 


0.3.13.2.2 On the CRT. verify CDU X, CDU Y and CDU Z Indicate +00000 (*>0200). 

CAUTION : If the transients caused by the subsequent step input do not die out within 
16 seconds, remove IMU Operate power. 


Oi 
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6.3. IS. 2.3 Enter 0100 into R-8TART 155. Press XEQ/SEAL pushbutton on 1-155 to i 
enter the DC step voltage into the MG stabilisation loop. 

6.3.13. S. 4 Prepare to start analog recorder at a chart speed of 100 mm/seo. (MG RESPONSE 
TE8T). 

3.3.13.2.5 Enter 0000 into R-3TART 155. Start analog recorder. Press XEQ/SEAL 
pushbutton to remove the step input to the MG stabilisation loop. 

6.3.13.2.6 After the transient on the reoorder has died out, stop the recorder. 

6.3.13.2.7 Prom the Servo Error In Phase signal recorder trace measure the time interval 
(T1 Fig. 3) between the removal of the step input to the point at which the trace settles to within 

5 percent of the step magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 seconds and the 
trace shall have no more than 3 overshoots. 

6.3.13.3 OG Response Test 

6.3.13.3.1 Set up analog reoorder to monitor the following: 


ME AS. NO. 

SIGNAL NAME 

a. 

GG2167 

OG Servo Error In Phase 

b. 

GG2170 

OG Torque Motor Current 

c. 

GG21G5 

OG Servo Error Total 

d. 

GG2280 

OG CDU Fine Error 

e. 

GG2172 

OG IX Resolver Stne 

f. 

GG2173 

OG IX Resolver Cosine 

f- 

GG1201 

IMU 28V 1% 800 ops 


6.3.13.3.2 On the CRT, verify CDU X, CDU T and CDU Z indicate +00000 (+00200). 

CAUTION : If the transients cau se d by the subsequent step input do not die out within 15 
seconds, remove IMU operate power. 

6.3.13.3.3 Enter 0010 into R-8TART 155. Press XEQ/SEAL pushbutton on R-155 to enter the 
DC step voltage into the OG stabilisation loop. 

6.3.13.3.4 Prepare to start analog reoorder it a chart speed of 100 mm/seo. (OG RESPONSE 
TEST). 


6.3. IS. 3.5 Enter 0000 into R-155. Start analog recorder. Press XEQ/SEAL pushbutton to . 
remove the step input to the OG stabilisation loop. 

6.3.13.3*6 After the transient on the recorder has died out, stop the recorder. 


/ € 


m 
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6.3.13.3.7 From the Servo Error In Phase at**l renter traca ; «eM«pa the time 

Fie |) bttwMB tfaa nmortl at tfc. itop Input to tbo point tt ohteh tho traoo oottlao to wlthta 
6 parent at tte (top magnitude (A. Ft( 1). The porlod. Tl, »1*U not «OMd 0.1 Moond and tha 
tract shall have no morn than 6 overshoots. 

6.3.13.3.6 On K-148 enter tho following eeqaenoe: 

VERB 41 MOtJIt 16 EHTR 

400000 EHTR 

460000 EMTR 

400000 . EMTR ' • 



i . i 

I I 


k 

TYPICAL STAB LOOP RESPONSE TO STEP INPUT 
HOURS 3 


4 


61 74 

T» V C t 




APOLLO G6N Specification 
ND1002323 REV t 

$.3.14 G4N Fine Alignment Tent 

4.3.14.1 On K-148 enter: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

6.3.14.2 Rnoord CRT, DflKT Row 1 display as AAAAA and the Him of day. 

6.3.14.3 OnK-148enter: 

VERB 21 NOUN 01 ENTR 
01300 ENTR 

AAAAA * ENTR 

VERB 06 NOUN 02 ENTR . 

01300 ENTR 

6.3.14.4 Rnoord CRT D6KY Row 1 display an eBBBBB 

6.3.14.6 P erfor m thn following cal c ulati o ns! 

. BBBBHX 3.12 . CCCC.C Contents of Ugh order scalar register In hours. 

3600 

6.3.14.6.6 thn timns of day it which thn contents of Bin high order scalnr will bn at 

thefoiknring times. * 

2.01 

8.82 

6.73 

11.64 

14.66 

17.46 

20.37 

23.30 

6 3 14 6 If thn time of (by is within 12 minutes of any of those times calculated in 6.3.14.6. b 
when about to oompleta step 6.3.14.30 wait until that time has panned and then prooeed. 

6.3.14.7 On K-148 enter* 

VERB 01 NOUN 01 ENTR 

00370 ENTR 

Record oontents of D6KY Row 1 nxxY 

VERB 21 NOUN 01 ENTR 

000370 ENTR 

XXXXY 1 ENTR 

Where Y* in obtained from Table la. 

VERB 67 ENTR 

00003 ENTR 
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6.3.14.8 Verify CRT DSKT display lit 

VERB 06 NOUN 61 flashing 
Ml • *13666 (SM Asimut h ) > 

*2-*46748 (Site Latitude) 

MOTS: If R1 and B2 Indtcatftoiis are correct proceed to step 6.3.14.10. 

6.3.14.S On K-148 enter: 

VERB 31 BOTH 
*13500 ENTR 
VERB St ENTR 
*40746 ENTR 

6.3.14.10 On K-14S enters 

VERBSS ENTR 

Observe on CRT DflKY display 

VERB 31 NOUN 30 (Flaahii*) 

6 . 3.14.11 On K-148 enter: 

OOOOX ENTR <Teet position, either 1 or 3) 

00000 ENTR (Use AOT) 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (Flashing) 

DU regard Ron 1, 3, and 3 Indications 

6.3.14.13 On K-148 enters 
VERB 21 ENTR 

*XXX.XX ENTR (L tgt. true asimuth from 6.3.15.1.14) 

VERB22 ENTR 

+XX.XXX ENTR (L tgt. elevation from 6.3.15.1.3) 

VERB 23 ENTR 

00001 ENTR (L tgt. number) 

VERB 33 ENTR 

Observe on CRT D6KY display: 

VERB 06 NOUN 61 (Flashii*) 

Disregard Row 1. 2 and 3 indications. 

6.3.14.13 On K-148 enter: 

VERB 21 ENTR 

*XXX.XX ENTR (F tgt. true asimuth from 6.3.15.1.14) 

VERB 22 ENTR 

+XX.XXX ENTR (F tgt. elevation from 6.3.15.1.12) 

VERB 23 ENTR 

00002 ENTR (F tgt. number) 

VERB 33 ENTR 
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Observe on CRT D6KY diaplay: 

VERB 51 (flashing) 

R1 - 00001 

0.3.14.14 On Computer Control and Reticle Dimmer Assembly, press MARK X pushbutton. 
Observe on DSKY display: 

VERB 21 NOUN 30 (Flashing) 

0.3.14.16 On DSKY press ENTR 

Obeurve on DSKY display: 

VERB 21 NOUN 43 (Flashii*) 

0.3.14.10 On DSKY enter: 

(L Detent Code) 

(Flashing) 

0.3.14.17 Set AOT to "L" position 


00001 * ENTR 

Observe on DSKY display 
VERB 21 NOUN 43 


0.3.14.10 Rotate AOT control knob until the oentsr of the L tgt reticle Is supsr imposed between 
the double Y reticle. Record AOT counter value as LY XXX. XX. 

0.3.14.10 Relate AOT control knob until the center of the L tgt reticle is superim p ose d between 
the double lines of the SPIRAL reticle. Record AOT counter value as L8 XXX. XX. 

0.3.14.20 On DSKY enter: 

AXXX.XX ENTR (value of LY) 

Observe on DSKY display: 

VERB 22 NOUN 42 (flashily) 

0.3.14.21 On DSKY enter: 

AXXX.XX ENTR (Value of LS) 

Observe on DSKY display: 

VERB 51 (Flashing) 

Rl-00002 
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6.3.14.22 On Computer Control and Reticle Dimmer Asaambly, prana MARK X puahbutton. 
Obaerve on D8KY diaplay: 

VERB 21 HOUN 30 (flaahlng) 

€.3.14.23 On DSKY praaa EMTR. Obaerve on D8KY diaplay: 

VERB 21 NOOK 43 (Flanking) 

€.3*14.24 On D8KT outer: 

00002 ' ENTR (F Detent Code) 

Obaerve on D8KV diaplay: 

VERB 21 NOUN 42 (Vlaehtng) 

€.3.14.23 Bat AOT to "F" poaltlon 

. *. * . r; 

€. 3.14.23 Rotate AOT control knob until the center of the F tgt. reticle ie auperimppeod 
between tba double T reticle. Record AOT counter value ae FY XXX. XX. 

€. 3.14.27 Rotate AOT control knob until tba center of the F tgt. reticle ie auperimpoeed between 
the double linen of the SPIRAL reticle. Record AOT oounter value aa F8 XXX. XX. 

€.3.14.23 On DSKY enters * 1 

*XXX. XX ENTR (value of FT) 

Obeerve on D8KT diaplay: 

VERB 22 NOUN 42 (Flanking) 

€.3.14.29 On DSKY eaten 

4XXX.XX ENTR (value of F8) 

NOTE: Wait untU DSKY diaplay indioatea VERB *1 (Flaahlng) R1 - 00001 before proceeding. 

NOTE: Before completing atop €.3.14.30 oheck time of day to verify that the high order ecalar 
will not overflow within the next 12 minutea. 

€. 3.14.30 Repeat etepe €. 3.14.14 through €. 3.14. 23. 
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0.3.14.31 to approximately 7 minutes, observe on CRT D6KY display and record. 
VERB 06 NOUN 66 (Hashing) 

R1 a XXXXX (Where number part of Y Bm misalignment about Z 8m ) 

R2 • .XXXXX (Fractional number part of Ysm misalignment about Z Bm .) 

6.3.14.32 On K-148 enter. 

VERB 33 ENTR 

Observe on CRT D6KY display and record: 

VERB 06 NOUN 66 (Hashing) 

R1. XXXXX (Whole number part of Zsm misalignment about Y sm ) 

R2 - .XXXXX (Fractional number part of Z Bm misalignment about Y sm ) 

6.3.14.32 On K-148 enter: 

• * * 

VERB 36 ENTR 

Press ERROR RESET 

6.3.14.34 Repeat steps 6.3.14.7 through 6,3.14.30. 

6.3.14.38 to approximately 7 minutes, observe on CRT D8KY display and record: 
VERB 06 NOUN 66 (Flashing) 

R 1 . XXXXX (Whole number part of Xem misalignment about Ysm) 

R2 - .XXXXX (Fractional number part of Xsm misa l i gnme nt about Ysm) 

6.3.14.36 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT D6KY display and record: 

VERB 06 NOUN 66 (Flashing) 

R1 - XXXXX (Whole number part of Ysm misalignment about Xem) 

R2 * . XXXXX (Fractional number part of Ysm misalignment about Xsm) 

6.3.14.37 On K-148 enter: 


VERB 36 

ENTR 


Press ERROR RESET 


VERB 41 

NOUN 20 

ENTR 

400000 


ENTR 

400000 


ENTR 

400000 


ENTR 


64 7:^C 
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6.3.14.38 Results. The PI PA bias determined previously in the IMU Performance Test 
(8.3.9) most be subtracted from the resultant data of the test. The PIPA bias terms from 
paragraph 9.3.9 must be multiplied by a factor of 210 before performing the calculations in 
paragraphs 9.3.14.39.1 thru 9.3.14.38.4. . 


8.3.14.38.1 Y PIPA misalignment 


HI R2 

About Z axis (from 8.3.14.31) - AXXXXX. XXXXX sec 
Less Y PIPA bias (from 8.3.9) - -(AXXXXX. XXXXX)sed 
Y PIPA misalignment about Z axis * — • — — sec 
This value shall not exceed *£££ sec 

8.3.14.38.3 Z PIPA misalignment 


HI R2 ^ 

About Y axis (from 8.3.14.32) - aXXXXX. XXXXX sec 
Lees Z PIPA bias (from 6.3.9)--(AXXXXX. XXXXX)sec 

Z PIPA misalignment about Y axis - a-- — --sec 

Ibis value shall not exceed Aftflfi fed 

6.3.14.38.3 X PIPA misalignment 

HI R2 

. About Y axis (from 6.3.14.35) - AXXXXX. XXXXX f% 

Less X PIPA bias from (6.3.9) - -(AXXXXX. XXXXX)rfeb 

X PIPA misalignment about Y axis - A—— -fed 

This value shall not exceed AfifiQ fee 

6.3.14.38.4 Y PIPA misalignment 

Ri R2 

About X axis from (6.3.14.38) * AXXXXX. XXXXX sec 
Less Y PIPA bias (from 6.3.9) - -(AXXXXX. XXXXX) fee 

Y PIPA misalignment about X axis - A-- • . .— seb 

This value shall not exceed ag££ fed 

6.3.15 AOT Functional Accuracy Test. 

MOTE: Use of a Dioptometer is required when sighting through AOT. The included 
ai«les between target LOB shall be known to A10 arc seconds. The elevation 
of each target LOB shall be known to 416 arc seconds. 

6.3.15.1 Insure that QftM 8ystem is in the Operate Mode. 
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6.3.15.3 On K-148 enter; 


VERB 31. 

NOUN 03 ENTR 

01463 

ENTR 

XXX. XX 

ENTR (Detent L as data) 
ENTR 

01463 

ENTR 

XXX. XX 

ENTR (Detent F as data) 
ENTR 

014G4 

ENTR 

XXX. XX 

ENTR (Detent R as data) 
ENTR 

01466 

ENTR 

XXX. XX 

ENTR (Detent L EL data) 
ENTR 

01466 

, ENTR 

XXX. XX 

ENTR (Detent F EL data) 
ENTR 

01467 

ENTR 

XXX. XX 

ENTR (Detent R EL data) 


6.3.15.3 Plaoe the AOT in P detent position. 

6.3.15.4 Whlla viewing through the AOT instruct the target F operator to translate 
(vertically and laterally) and rotate (in acimuth and elevation) target F until the oenter of the 
target reticle appears in the oenter of the AOT reticle. 

6.3.15.5 Level the Theodolite base while assuring that the oenter of the target reticle 

remains in the oenter of the AOT reticle. . 

6.3.15.6 When it has been assured that the Theodolite is level and the target reticle appears 
in the oenter of the AOT reticle aero the F theodolite asimuth dial. 

6.3.15.7 Plaoe the AOT in the L detent position. 

6.3.15.8 While viewii* through AOT instruct the target L operator to translate (vertically 
and laterally) and rotate (in asimuth and elevation) target L until the target reticle appears 
in the lower right quadrant of the AOT field of view. 

6.3.15.9 Level the Theodolite base while assuring that the target reticle remains visible 
In the lower right quadrant of the AOT field of view. 

6.3.15.10 When it has been assured that the Theodolite is level and the target reticle is 
visible, sero the L Theodolite asimuth dial. 

6.3.15.11 Place the AOT in the R detent position. 
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6.3.15.12 While viewing through AOT instruct the target R operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) target R iixftfl the target reticle appears - 
in the lower left quadrant of the AOT field of view. 

6.3.15.13 Level the Theodolite base while assuring that the target reticle remains visible 
in the lower left quadrant of the AOT field of view* 

6.3.15.14 When it has been assured that the Theodolite is level and the target reticle is 
visible, aero the R theodolite azimuth dial. 

6.3.15.15 Verify that target Theodolite L, F and R bases are level. Place the AOT in each 
Detent position from left to right and verify that each target reticle is still visible and in the 
proper field of view. If adjustments are required insure that the azimuth dial is rezeroed. 
Repeat this target scanning process until the AOT operator is satisfied with target placement. 

6.3.15.16 AOT Measurement of Xx* 

6.2.15. ir.l On K-146 enters 

VERB 57 ENTR , 

00012 ENTR 

Observe VERB 51 flashix« and R1 - 00001 on CRT DSKY display. 

6.3.15.16.2 On Computer Control and Reticle Dimming Assembly press MARK X pushbutton. 
6.3*15.16.3 Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.16.4 On DSKY enter: 

ENTR 

NOUN 43 flashing 
ENTR 

NOUN 42 flashing 

6.3.15.16.5 Set AOT in L detent position. 

6.3.15.16.6 Rotate the AOT control knob clockwise until the center of the target reticle is 
superimposed between the double Y reticle. Read and record as LY * XXX. XX. 

6.3.15.16.7 Rotate the AOT control knob until the center of the target reticle is super¬ 
imposed between the double SPR1AL lines of AOT rsttela* Record AOT dial indication as 
US XXX.XX. 

6.3.15.16.8 Record target L Theodolite elevation angle from horizontal as 0y 


00000 

Observe VERB 21 
00001 

Observe VERB 21 
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6.3.15.16.0 On DSKY enter: 


^XXX.XX ENTR (LY from 6.3.15.16.6) 

Observe VERB 22 NOUN 42 flashing 
4 XXX.XX ENTR (LS from 6.3.16.16.7) 

Observe VERB 51 flashing and R1« 00002. 

6.2.15.16.10 On Computer Control and Reticle Dimming Assembly, press MARK X 
pushbutton. 

6.3.15.16.11 Observe VERB 21 NOON 36 flashing on DSKY. 

6.3.16.16.13 On DSKY enters. 


00000 ENTR 

Observe VERB 21, NOUN 43 flashing 

00002 > ENTR 

ObeerVe VERB 21, NOUN 42 flashing 

6.3.15.16.13 Set AOT in F detent position. . 

6.3. 18. 18. 14 Rotate AOT control knob clock. U. until * 

auperlmpMed the double Y reticle. Record AOT dial indication aa FY-XXX.XX. 

4.3. IS. 18. IS Rotate the AOT oontrol knob until the enter of the tarset reticle la auparimpoaed 
the double S reticle lines. Reoord AOT dial indication as F8 - XXX. XX. 

6.3.15.16.16 Reoord target F Theodolite elevation Mgle from horiaonfal as l|t 


6.3.15.16.17 On DSKY enters 
eXXX.XX 

Observe VERB 22 
aXXX.XX 

Observe VERB 06 
Record R1 


ENTR (FY from 6.3.15.16.14) 
NOUN 42 flashing 
ENTR (F8 from 6.3.15.16.15) 
NOUN 03 displayed 


6.3.15*17 AOT Measurement of X2. 
6.3.15.17.1 On K-148 enters 


VERB 57 ENTR 

00012 ENTR _ 

Observe VERB 51 flashing and R1 ■ 00001 on CRT DSKY display. 
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*.3.15.17.2 On Computer Control and Reticle Dimming Assembly. pres, MARK X pushbutton. 
6.3.15.17.3 Observe VERB 21 NOUN 30 flashing on D6KY. 


6.3.15.17.4 On D6KY enter: 


00000 

Observe VERB 21 
00001 

Observe VERB 21 
AXXX.XX 

Observe VERB 22 
AXXX.XX 

Observe VERB 51 


ENTR 

NOUN 43 flashing 
ENTR 

NOUN 42 flashing 

ENTR (LY from 6.3.15.16.6) 

NOUN 42 flashing 

ENTR (LS from 6.3.15.16.7) 

flashing and R1 - 00002. 


3.3.15.17.5 On Computer Control and Reticle Dimming Assembly, pres. MARK X pushbutton. 

6.3.15.17.6 observe VERB 21, NOUN 30 flashing on DSKY. 


6.3.15.17.7 On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashii* 


00003 


VERB 21 

ENTR 

VERB 21 NOUN 42 flashily 
6.1.15.17.6 Set AOT In R detent position. 




6.3.15.17.11 Iteoord target R Omodolit. Mention angle from horUootsl „ 

6.3.15.17.12 On DSKY enter: 


AXXX.XX 

Observe VERB 22 
4XXX.XX 

Observe VERB 06 
Record Rl. 


ENTR (RY from 6.3.15.17.5) 
NOUN 42 flashing 
ENTR (RS from 6.3.15.17.10) 
NOUN 03 displayed 


6.3.15.18 Theodolite measurement of Xj and 


6.3.15.16.1 Collimate Theodolite L and P. 
Subtract angle from 360.00* and record ask 
by F Theodolite as< 2 . 


Read azimuth angle indicated by L Theodolite. 
I• Read and reoord the azimuth a^le 


ft 


L 
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0.3.15.16.2 Collimate Theodolite L aadR. Rood asbnutfe angle fadleated by R Theodolite 
and record aa/ 3 . Road and rocord the aalmnthanglo indi c a te d by L Theodolite. Nrtraet . 
angle from 360* and rooord wmJ/ v 

6.3.16.16.3 Calculate tea vataea of tea included angles between targot L aad F aa 
%i and targets L and R aa Xj. 

Xj - Co. _1 ^.la f! Ma *, + Co. Co. # 2 Co. QUO- 


Xj « Co .” 1 ^.ta Bia ♦ Co. Co. Co. 

«.S. U. » Tfc. a*. imtM la *.». U. M. If ahril «qari Xj . 

•.S.1S.M Tte a«U la ».l. U. IT. IS .hall aqoal X^B.M* . 



8t 

*« 
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APPENDIX I 


SIGNAL 

GO I960 lb* 4* 

MEASUREMENT TOLERANCES 

PSAAM AND/OR 

GAN LAB TEST SCA UNCERTAINTY % 

RifiNAT. NAME REQUIREMENT _OF FULL SCALE 

+14 vdc LGC Supply 

14.0*0.4 vdo 

0% 

GG 1030 link 4 

+4 vdc LGC Supply 

4 .0*0.2 vdo 

0% 

GO 1040 link 5** 

+120 vdc PIPA Supply t 

120*6.0 vdc 

1% 

GG 1070 link 4 

+4 vdc CDU Supply 

4.0*0.2 vdc 

0% 

GG 1100 link 4 

-26 vdc Supply . 

-27.5*6.0 vdc 

0% 

GG 1110 link 5 

2.5 vdc Telemetry Bias 

No. 1 

2.5*0.06’Vdc 

0% 

GG 1201 link 5 

IMU 26V 600 cpe 1% 

28*0.56V rme 

1% 

GG 1202 link 4 

IMU 28V 800 cpe 5% 

28*1.4V rme 

1.5% . 

GG 1203 link 4 

IMU 28V 600 cpe 5% 

28*2. IV rme 

1.5% 

GG 1331 link 3 

2.2 kc 28V Supply 1% 

28.6*0.56V rme 

1% 

GG 1500 lii* 4 

+26 vdc IMU Oper BUR 

28.0 -3.5, +5.5 vdo 

0% 

IMUSTBY) A 
!!« ON only J ® 

GG 1510 link 4 

+26 vdc IMU ST BY BUR 

28.0-6.0, +6.6 vdc $ 

GG 1513X link 5 

+28 vdc IMU 8T BY/OFF 

26.0*1 vdc 

0% J 

GG 1520 link 4 

+26 vdc LGC Oper BUR 

28.0 *4.5,vdo. i v ie 

0% 

GG 1523X link 5 

+26 vdc LGC Operate 

28.0*1 vdc 

0% 

GG 2001 lii* 5 

X PIPA 8.Q. OUT IN PH 

+2.5*0.128V rme at lg 

3%, 

GG 2021 link 5 

Y PIPA 8.G. OUT IN PH 

+2.5*0.128V rme at lg 

3% 

GG 2041 Hi* 5 

Z PIPA 8. G. OU^ IN PH 

*2.5*0.128V rme at lg 

3% 

GG 2106 link 4 

IG Servo Error Total 

0.0*60 MV rme at null 

1% 

GG 2107 link 6 

1G Servo Error IN PH 

0.0*60 MV rme at null 

2% 

GG 2110 link 4 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

0% • 

GG 2110 link 5 

IG Totrque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

1% 

GG 2112 link 5 

IG IX Reeolver Out-Sine 

16.4*1.S4V rme at 46*' 

2.5% 

GG 2113 link 5 

IG IX Reeolver Out-Coeine 

18.4*1.84V rm& at *T ‘ 

2.5% 

GG 2121 111* 5 

IG IX Reeolver Out-Sine 11* 

8.35*0.27V rme at 11* 

2% 

GG 2136 link 4 

MG Servo Error Total 

0.0*60 MV rme at null 

1% 

GG 2137 link 5 

MG Servo Error IN PH 

0.0*60 MV rme at null 

2% 

GG 2140 link 4 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

0% 

GG 2140 link 5 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

1% 

GG 2142 lix* 5 

MG IX Reeolver Out-Sine 

18.4*1.84V nee at 46* * 

2.5%' 

GG 2143 link 5 

MG IX Reeolver Out-Coeine 

18.4*6.84V rme at46* 

2.5% 

GG 2151 link 5 

MG IX Reeolver Out-Sine 11* 

5.35*0.27V rme at 11* 

2% 

GG 2166 lit* 4 

OG Servo.Error Total 

0.0*60 MV rme at null 

1% 

GG 2167 lb* 5 

OG Servo Error IN PH 

0.0*60 MV rme at null 

2% 

GG 2170 lb* 4 

OG Torque Motor Current 

0.0 AMP Max during any 
fine Align Torque 

0% 

NO 1336 lb* 4 

PH DIFF 3.2ko 

28V/LGC SYNC 

0* *10*. 

6% 

* * 

GG1510 Link 4 

+28 VDC IMU ST BY BUS 

IMU ST BY ON-IMU OPER ON 

28.0 -4.5, +4.5 vdc 
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APPENDIX I (Continued) 


SIGNAL 
GG 2170 link 5 


1172 link 5 
SI 73 link 9 
S181 link 9 
tliritnk 9 

1220 link 4 

1221 link 4 
1249 link 9 

2250 link .4 

2251 link 4 

2279 link 9 1 

2280 link 4 

2281 link 4 

2300 link 9 

2301 link 4 

2301 link 9 

2302 link 4 

2303 link 4 
3304 link 9 


3305 link 9 


3311 link 4 

3312 link 4 

3321 link 4 

3322 link 4 


GG 3324 link 9 

GG 3325 link 5 

GG 4300 link 4 
GG 6020 link 4 


GG 6020 link 5 
GG 6021 link 4 


SIGNAL NAME 
OG Torque Motor Current 

OG IX Resolver Out-Sine 
OG IX Resolver Out-Cosine 
OG IX Resolver Out-Sine 11* 
Pitch Attitude Error 
IG CDU Fine Error 
IG CDU Coarse Error 
YAW Attitude Error 
MG CDU Tine Error 
MG CDU Coarse Error 
Roll Attitude Error 
OG CDU Fins Error 
OG CDU Coarse Error 
P1PA Temperature 
DUG Temperature 
IRIG Temperature 
IMU Heater Current On 
IMU Blower Current On 
RR Shaft IX Resolver Out- 


G9N LAB TEST 
REQUIREMENT 

0.9 AMP Max during 
any fine Align Torque 
l8.4ei.94V ns at 48* ‘ 
18.4ei.64Y ns at 48* 1 
5.35*0.27V rms at 11* 
5.05*0.5V rms at 17* 
0.0*0.07V rms at null 
0.0*0.68V rms at null 
8.05*0.5V rms at 17* 

0.0*0.07V rms at null 
0.0*0.68V rms at null 
5.05*0.5V rms at 17*1 
0.0*0.07V rms at null 
0.0*0.68V rms at null 
130.8*1.8T In Operate 
135*2. rF In Operate 
135*8. rF in Operate 
28*1 vdc 
28*1 vde' 

19.65*0.98V rms at 45* 


PSAAM AND/OR 
SCA UNCERTAINTY ’ % 
OF FULL SCALE_ 

1 % 

2.5% 

2.5% 

2 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

1 % 

* 1 % 

1 % 

1 % 

1 % 

1 % 

0% 

0% 

2.5% 


Sine 

RR Shaft IX Resolver Out- 
Cosine 

RR Shaft CDU Fins Error 
RR Shaft CDU Coarse Error 
RR Trunnion CDU Fine*Error 
RR Trunnion CDU Coarse : 
Error 

RR Trunnion IX Resolver 
Out-Sine 

RR Trunnion IX Resolver 
Ont-Cesine 
LGC Temperature 
PIPA Calibration Module 
Temperature 
PIPA Calibration Module 
Temperature 
PSA Temperature 


19.65*0.98V rms at 45* 

2.5% 

0.0*0.07V rms at null 

1% 

0.0*0.68V rms at null 

1% 

0.0*0.07V rms at null 

1% 

0.0*0.68V rms at null 

1% * 

19.65*0.98V rms at 45* 

2.5% 

19.65*0.98V rms at 45* 

2.5% 

87.5*42.5*F 

0% 

67.5*22.5* F 

0% 

67.5*22.5*F 

0% 

85*25.0*F 

0% 




It 

;7 


i 
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SIGNAL 

SIGNAL NAME 

NG1021 link 4 

14 VDC LGC Noise RMS 

NG1022 link 4 

14 VDC LGC Noiss Peak 

NG1031 link 4 

4 VDC LGC Noise RMS 

NG1032 link 4 

4 VDC LGC Noise Peak 

NG1071 link 4 

4 VDC CDU Noise RMS 

NG1072 link 4 

4 VDC CDU Noise Peak 

NGlftOl link 4 

28 VDC IMU Operate Noise 
RMS 

NG1502 link 4 

28 VDC IMU Operate Noise 
Peak 

NG1511 link 4 

28 VDC IMU Standby Nolee 


nim 

NG1512 link 4 

28 VDC IMU Standby Nolee 
Peak 

NG1521 link 4 

28 VDC LGC Operate Noise 
RMS 

NG1522 link 4 

28 VDC LGC Operate Nolee 

t 

Peak 

•Link 4- 

PRAAM Output Signal 

••Link ft - 

SC A Output Signal 


GW LAB TEST 
■REQUIREMENT 


PSAAM AND/OR SCA 
UNCERTAINTY OP 
FULL SCALE 


0.4VRMS Max 
ft volts with rise 

0% 

time of 2 Is ft usee 

0% 

0.4 VRMS Max 
ft volts with rise 

0% 

time of 2 to 50 used 

0% 

1.0 VRMS Max 
ft volts with rise 

0% 

‘ time of 2 to 50 Urec 

0% 

1.0 VRMS Max 

0% 

ft volts with rise 

time of 2 to 50 usee 

0% 

1.0 VRMS Max 

0% 

ft volts with rise 

time of 2 to 50 usee 

0% 

t.O VRMS Max 

0% 

ft volts with rise 

time of 2 to ftO usee 

0% 



APOLLO GIN Specification 
ND1002323 REV 


ADDENDUM 1 

LM-1 and LM-I 

ADDITION Is The following procedure will be performed for Ufr-1 and LM-2 only. 
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6.1.16 Gyrooompassinf Test 

6.3.16.1 Insure that the IMU Operats power and LGC Operate power haa ten applied for a 
minimum of on tear end that the IMU te nt la a Gtmbal Look oondttton. 

6.3.16.3 Oa K-148 enter the followli« sequence: 

VERB 6T ENTR 
60606 ENTR 

6.3.16.3 VERB 06 NOUN 61 Stull flash. 

6.3.16.4 The CRT, UKT display shall display Lanaoh Ashnoth. (Launch Astmafih steU be the 
GAEC Navigator Ban Ashnoth defined by OAEC). 

6.3.16.6 If sain for Row 1 la oarveet, prooeed to the neat step. If rain for Row 1 la taoeneot, 
enter the foUewtag late K-146t 

VERB 31 ENTR 

aXXXXX ENTR Corveet launh ashnoth (GAEC Nav Ban Aa| 

Verier rain la Row 1 la correct. 

6.3.16.6 On K-146 eater the foUowh«s 
VERB 33 ENTR ; 

6.3.16.7 VERB 06 NOUN61 steU flash. 

6.3.16.6 The GET, D6KT display shall display Narlgatln Ban 


Ashnoth and Latitude, respectively. 
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0.3.16.0 If the valuec for Row 1 and Row 1 am correct, p r oo c cO In the next stop. If tte ^aluaa 
for Row 1 or Row 2 art incorrect, enter foe follewftag late K-146. 

If Row 1 it incorrect: VERB 21 ENTR 

aXXXXX ENTR (Oerveet Bar Bate Asimath) 

If Row 2 it inoorreet: VERB 22 ENTR 

■►40.740 ENTR (Correct 2it§ Lettt e fo) 

Verify ralntt for Row 1 and Row 2 are correct. 

6.3.10.10 On K-148 enter the foUewtnf: 

VERB 33 ENTR 

VERB 10 NOUN 20 ENTR 

0.3.10.11 One honr after ctap 0.3.10.10 hea been performed, read end record CRT D«Y 
display of Ro* 1, Row 2, and Row 3. 

6.3.10.12 Obtain and reoord tiae latent m e t cu red value of the following data. • 

6*6.16.12.1 NBDX 
0.3.10.12.2 NBDY 
0.3.10.12.2 MBDZ 
0.3.10.12.4 ADiAZ 
0.3.10.12.0 AD6RAY 

0.3.10.12.0 GAEC NB YZ plane about Z local vertical. 

6.3.16.12.7 GAEC NB YE plane about Y local vertical, 

0.3.10.13 Calculate the vertical and eaet DUG coefficient drift contribution to asimath error 
<4 Vert). 

a. nrllt /wmr^ - WBDZ+ADIAZ « me m 

b. Drift (eaet) - NBDX ein 9 C +NBDY eta <£(♦ 00) + AD8RAY tin (£<♦ 00) 

Where (A * Laaaoh Asimath 
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6.3.16.14 Algebraically * add"■ f t ^ (vert) from the Row 1 D8KY display recorded In 6.3* 16.11. 
The resultant error shall be 000.00*000.57 degrees* 

6 3.16.18 Algebraically subtract the value recorded In 6.3.16.12.6 from the Row 3 D8KY display 
recorded In 6.3.16.11. The resultant vertical error about Z local vertical shall be 000.00*000.06 
degrees.. 


6.3.16.16 Algebraically subtract the value recorded In 6.3.16.12.7 from the Row 2 D8KY display 
recorded In 6.3.16.11. The resultant vertical error about Y local vertical shall be 000.00*000.06 
degrees* 


6.3.16.17 Two hours after 6.3.16.10 has been performed, read and record CRT DfflCY display 
of Row 1, Row 2, and Row 3. 

6.3.16.18 The CRT D8KY display of Row 1 shall be within 000.06 degrees of the value recorded 
hi 6.3.16.11. the CRT D6KY display of Row 2 and Row 3 shall be within 000.03 degrees of the 
respective values reeorded la. 6.3.16.11. 

6.3.16.18 On K-148 ester the following: 

VERB 36 ENTO 

VERB 46 NOUN 30 ENTR 
400000 entr 
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ADDENDUM 1 
LM-OiMtf LM-t 


Additkm It Psrtorm UMMLi A toal'to ssmiiImssmIN tot Wmrim Wlmnpnm. 
Addttloa 8t Plan a aeto *»•* paragraph U.l.1.1. 

NORi Kth> LMP latariook CB to c ne rg lie d lunt that tti ATCA iwtteh o» LEM . 
Panel 16 ndtha ATCA/PGNC8 ■witch oa Paaal 11 an la tha off poafttloa 
baton parfonalag tba foUovtaf stops. 
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ADDENDUM U 
AURORA 85 


Following aie the changes required to make this document appUcahle for checkout ef a GIN 
System with an Aurora 85 Test Rope. 


Addition 1. Paragraph 8.8.7 PONCS Operational Test 
a. Delete paragraphs 8.8.7.16.8 and 6.8.7.15.3 


h. Subtract u Octal 1 from Mch <* tk. NOUK dl.plty requlr«B«t8 1b pw^pr^jh. 
3.3.7.20.1, 6.3.7.20.3, 0.3.7.30.0, 0.3.7.30.7, 0.3.7.20.0, 0.3.7.20.11 
Wd 0.8.7.20.13. 

g Paragraph 8.8.8 DUG Seale Factor Test 

a. Change Paragraph 6.3.8.22 to read as follows: 

The average of the three readings of Scale Factor Error tor each of the 6 positions 
shall be 556*1750 PPM. 


Additions. Paragraph6.3.9IMU Performance Test. ^ 

i» Add the following note prior to step 6. S. 8.22. 

NOTE: Paragraph 6.3.0.24 must be performed within one minute after 

VERB 06 and NOUN 66 flash in paragraph 6.3.9.23. Into event a 
PROG alarm is obtained enter VERB 36, press the ENTR pushbutton 
and repeat paragraphs 6.3.8.8 through 6.3.9.24. 


b. Add to following not* prior to step 6.3.9.36. 

NOTE: Paragraph 6.3.9.39 must be performed within one minute after 
VERB 06 and NOUN 66 flash in paragraph 6.3.9.38. In the event 
a PROG alarm is obtained enter VERB 36, press ENTR and repeat 
paragraphs 6.3.9.8 through 6.3.9.1. Enter the following in K-148. 


VERB 26 ENTR 

400600 ENTR 

400000 ENTR 

400003 ENTR 


paragraphs 6.3.9.28 through 6.3.9.39. 
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ADDENDUM m RR INTERFACE 
LTA-8, (MSG) - LM-3 and Mbeeqnent 


RR CDU testing requires that the Rendezvous Radar is operating. The Rendezvous Radar is 
not activated until Integrated testing. To insure that the RR CDU's are operating properly 
the minimum requirements for RR CDU testing are presented here so that they may be included 
as part of the requirements to be demonstrated at the first opportunity after Rendezvous Radar 
activation* 

6.3.17 RR/CDU Control 

6.3.17.1 Command Accuracy 24000* 

6.3.17.1.1 OnK-148 enter the following 


VERB 36 ' ENTR 

VERB 41 NOUN 46 ENTR 

+24000 ENTR 

+24000 ENTR 

VERB 34 ENTR 


The CRT RR CDU Trunnion and Shaft angle indications shall be 240.00+000.36*. 


6.3.17.2 CDU Fins and CDU Coarse Error 

6.3.17.2.1 Set up analog recorder to monitor the following: 


Meas. No. Signal Name 

a. GG3311 # Shaft CDU Fine Error 

b. QG3312 * Shaft CDU Coarse Error 

o. GG3321 Trunnion CDU Fine Error 

d. GG3322 Trunnion CDU Coarse Error 

6.3.17.2.2 On K-146 enter the following: 


VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+04500 ENTR 

404500 ENTR 

VERB 34 ENTR 


6.3.17.2.3 Verify the following signals on the CRT. 


RR Shaft IX Sin (003304) 

RR Shaft IX Cos (GG3305) 

RR Trunnion IX Sine (003324) 
RR Trunnion IX Coo (003325) 


16.4+1.64 VRMS 
18.4+1.64 VRM8 
18.4+1.64 VRMS 
18.4*1.64 VRMS 
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6.3.17.2.4 Verify that no CDU Fine Error (GG3311, GG3321) exceeds .070 volts. 

6.3.17.2.5 Verify that no CDU Coarse Error (GG3312, GG3322) exceeds .680 volts. 

6.3.17.3 Deleted. 

6.3.17.3.1 Deleted. 

6.3.17.3.2 Deleted. 1 : 

VERB '*6 NOUN 40 ENTR 

Wait 10 aeoonds thfti record the CRT RR CDU Trunnion and Shaft indications; 
the recorded value shall be within *000.01* of the value recorded above. 

6.3.17.4 RR CDU Fail 

6.3.17.4.1 ‘ On K-146 Enter the following: 


VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
♦06106 ENTR 

♦66000 ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 


Verify RR CDU Fail ootnee ON hi approximately 10 seconds. 

6.3.17.4.2 On K-148 enter the following: 


Press ERR RST 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
♦00000 ENTR 

♦00100 ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 


Verify RR CDU Fail oomee ON in approximately 10 seconds. 
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A.3.17.4.3 On K-140 enter the following: 

Preen ERR R8T 
VERB 3S 

VERB 41 NOUN 40 
403375 
400000 
VERB 34 

VERB 31 NOUN 10 
00013 
00001 

Verify RR CDU Fell oomee ON in approximately 10 eeoonda. 
0.3.17.4.4 On Erl40 eater the following: 


Preea ERR RST , 


VEH!B 30 


ENTR 

VERB 41 

NOUN 40 

ENTR 

400000 


ENTR 

403370 


ENTR 

VERB 34 


ENTR 

VERB 31 

NOUN 10 

ENTR 

00013 


ENTR 

00001 


ENTR 


Verity RR CDU Fall oemea ON In approximately 10 eeoonda. 

0.3.17.4.0 On K-148 enter the following: 

Preea ERR RST 
VERB 30 

VERB 41 NOUN 40 
400000 
400000 
VERB 34 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 
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Additional: P»IMt 1H i w tiwi «f RMragriph LLU, 

Additions: Motolast tmimtomom of Panfrapfc t.S.4.3. 

Additions: Delete Fmfnpki 4.S.T.SS and O.S.7.14. 

Addition 4: Change Paragraph*. S.T. SO to read as follows: 

AU.St On K-148, enter the following: 

VERB as ENTR ' . ' 

VERB 41 NOUN SO ENTH 


♦00000 » ENTR 
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6.3.6.2 The PIPA Calibration Module Temperature (GG6020) ahull be between 445 and +90 
DEG F. 

6.3.5.9 The PSA Temperature (GG6021) shall be betwe e n 450 and 4110 DEG F. 

6,3.6.4 The LGC Temperature (GG4300) shall be between 446 and 4130 DEG. F. 

6.3.6.6 The 428 VDC IMU OPERATE BUS (GG1600) shaU be between 24.5 and 33.5 VDC. 

6.3.5.6 The 428 VDC IMU STANDBY BUS (GG1510) shall be be tw een 28.6 and 22.8 VDC. 

6.8.5.7 The 428 VDC LGC OPERATE BUS (GG1520) shall be between 2*.5 and SS.5 VDC. 

6b3.6.8 The 4120 VDC PIPA Supply (GG1040) shaU be between 114 and 126 VDC. 

6.2.6.8 The -28 VDC Supply (GG1100) shall be between -21.5 and -88.6 VDC. 

6.3.6.10 The 44 VDC CDU Supply (GG1070) shall be between 3.8 and 4.2 VDC. 

6.3.6.11 The IMU 28V 800 CPS 1 pet Supply (GG1201) shaU be b e t wee n 27.44 and 28.56 VRMB. 

6.3.5.12 The IMU 28V 800 CPS 5 pot 90 PH Supply (GG1202) shall be b e tw ee n 26.6 end 29.4 
VRMB. 

6.3.6.13 The IMU 28V 800 CPS 5 pet 0 PH Supply (GG1203) shaU be between 28.9 and 38.1V * 
RMS. 

6.3.5.14 The 3.2 KC 28V Supply (GG1831) shaU be between 28.04 and 29.16V RMS. 

6.3.5.15 The 2.5 VDC T/M Biss (GG1110) ehaU be between 2.44 as* S#8#'TDC. 

6.3.5.16 The 414 VDC LGC Supply (GG1020) shaU be between 13.6 and 14.4 VDC. 

6.8.6.17 The 44 VDC LGC Supply (QG1030) ehaU be between 3.8 and 4.2 VDC. 

6.3.6.18 The phase difference be tw ee n the 3.2 KC supply and LGC syne shaU be 0* 410* 
(NG1336). 
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6.3.6.8 From the CRT, D6KY display, read and record Rl and R2 (local gravity whole and 
fractional respectively). The value recorded shall be between 975.0 and 965.9 cm/sec 2 . 

6.3.6.9 On K-148 enter the fallowing sequence. 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 


6.3.6.10 From the CRT, DSKY display, read and record the horizontal fractional component 
of earth rate acting on the X, Y, and Z DUG'S as displayed in R2. The value recorded shall 
be between . 66750 and . 85750. 

6.3.6.11 Terminate the test by mitering In K-148 the following: 

VERB 33 ENTR 
VERB 16 NOUN 40 DISPLAYED 
VERB 34 ENTR 
VERB 41 NOUN 20 ENTR 
400000 ENTR 
400000 ENTR 
' 400000 ENTR 

6.3.7 PGNCS Operational Test 

6.3.7.1 Enter the following sequence manually per 6.2.7.1.1.1 and 6.3.7 X 1.1.2 or tape load 
the sequence per steps 6.3.7.1.2.1 through 6.3.7.1.2.5. 

6.3.7.1.1 Manual Input 

6.3.7.1.1.1 On K-148, enter the following sequence: 

VERB 36 ENTR 

VERB 21 NOUN 01 ENTR 
1220 ENTR 

43733 ENTR 

NOUN 15 ENTR 

00006 ENTR, ENTR 

03012 ENTR, ENTR 

00004 ENTR, ENTR 

13142 ENTR, ENTR 

25563 ENTR, ENTR 

01220 ENTR 

6.3.7.1.1.2 On K-148 enter the following sequence: 


a. 

VERB 21 

NOUN 01 EkTR 

b. 

01300 

ENTR 

0. 

40266 

ENTR 

d. 

NOUN 15 

ENTR 

e. 

61304 

ENTR ENTR 

f. 

10000 

ENTR ENTR 

g. 

01325 

ENTR ENTR 

h. 

00023 

ENTR ENTR 

1. 

01325 

ENTR ENTR 

J. 

25546 

ENTR ENTR 

k. 

31344 

ENTR ENTR 

1. 

54324 

ENTR ENTR 
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m. 

41345 

ENTR ENTR 

a. 

60150 

ENTR ENTR 

o. 

10000 

ENTR ENTR 

p. 

01332 

ENTR ENTR 

q. 

00050 

ENTR ENTR 

r. 

01332 

ENTR ENTR 

s. 

37640 

ENTR ENTR 

t. 

04451 

ENTR ENTR 

u. 

01337 

ENTR ENTR 

V. 

42005 

ENTR ENTR 

w. 

03545 

ENTR ENTR 

X. 

04505 

ENTR ENTR 

y. 

31315 

ENTR ENTR 

s. 

04451 

ENTR E *TR 

aa. 

01300 

ENTR ENTR 

ab. 

42005 

ENTR ENTR 

ac. 

04505 

ENTR ENTR 

ad. 

31315 

ENTR ENTR 

ae. 

04451 

ENTR ENTR 

af. 

01307 

ENTR ENTR 

•C* 

42005 

ENTR ENTR 

ah. 

04505 

ENTR ENTR 

ai. 

31346 

ENTR ENTR 

*J. 

64150 

ENTR ENTR 

ak. 

S4331 

ENTR ENTR 

al. 

05243 

ENTR ENTR 

am. 

04605 

ENTR ENTR 

an. 

00002 

ENTR ENTR 

so. 

43623 

ENTR ENTR 

ap. 

43626 

ENTR 

•q. 

VERB 25 

NOUN 26 ENTR 

ar. 

00001 

ENTR 

as. 

01300 

ENTR 

at. 

42006 

ENTR 

an. 

VERB 31 

ENTR 


•.3.7.1.1.3 Procee d to 6.3.7.1.3 after manual entry of above date. 
0.3.7.1.3 Tape loaded input. 



6.3.7.1.2.1 Verify K-START Tape G03L005-K10540-XX, SAMOD INHINT GUARD, is on K- 
START tape reader, where XX ia the tape revision number. 


6.3.7.1.2.2 Start tape reader. 


6.3.7.1.2.3 When tape reader stops, verify the following on the CRT: 


Rl « 403088 

R2 * 410540 (tape number) 

R3 - -OOOXX (tape revision number) 


6.3.7.1.3.4 Start tape reader. 
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6.3.7.1.3.5 When tape reader etope, verify the following on the CRT: 

Rl* 00101 

6.3.7.1.3 Start the PGNCS Operational test by inserting the following sequence into K-148: 

VERB 57 ENTR 
00010 ENTR 

Program 07 shall be displayed 
VERB 33 NOUN 01 is displayed flashing 

0.3.7.3 Command Accuracy 0* 

6.3.7.2.1 OnK-148, press ENTR 

VERB 33 NOUN 02 is displayed flashing 
On Event Mobile IBS WARNING Lamp may light 
Press ENTR 

VERB 33 NOUN 03 is displayed flashing 

6.3.7.2.3 Read and record the CRT indication of IMU gimbal angles. The indications shall 
be 000*001 degrees. 

6.3.7.3.3 Read and reoord CRT the DSKY Row 1, 2. and 3 indications. The indications shall 
be 400000*00007. 

6.5.7.3 Command Accuracy 48*. 

6.3.7.3.1 On K-146, press ENTR, VERB 33 NOUN 04 is displayed flashli* after approximately 
SO seconds. 

6.3.7.3.2 Read and record the CRT indication of IMU gimbal angles. The indications shall be 
045*001 degrees. 

6.3.7.3.3 Read and reoord the CRT DSKY Rows 1, 2, and 3 Indications. The indications shall 
be 404600*00007. 

6.3.7.4 CDU Repeating Accuracy 45* 

6.3.7.4.1 On K-146 press ENTR. hi about 90 seconds VERB 05 NOUN 30 is displayed flashing. 

6.3.7.4.2 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The indications shall 
be between 77774 and 00003. 

6.3.7.6 Command Accuracy 90 s 

6.3.7.6.1 On K-148 Press VERB 33, ENTR. In approximately 20 seconds VERB 33 NOUN 06 
is displayed flashii*. The GIMBAL LOCK lamp on DSKY shall be lighted. 

6.3.7.6.2 Read and record the CRT indication of IMU gimbal angles, the indications shall be 
090*001 degrees. 
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6.3.7.18 IMU CDU Fins Fail Test 

8. 3. 7.18.1 On K-148 insert the following sequence 

400100 ENTB 
400100 ENTB 
400100 ENTB 

On Event Module verify that 188 WARNING lamp lights in approximately 90 seconds. 

8.8.7.18.8 After approximately 20 seconds, VERB 01 NOUN 10 shall he displayed. Verify 
that CRT D6KY display Row 1 indicates 33XXX or 32XXX. 

6.3.7.19 IMU CDU Coarse Fail Test 

8. S. 7.19.1 Enter the following sequence manually per Step 6.3.7.19.1.1.1 or tape load the 
sequence per Step 6.3.7.19.2.1 and 6.3.7.19.3.3. 

6.3.7.19.1.1 Manual Input 

6.3.7.19.1.1.1 On K-148, enter 

VERB 88 NOUN 26 ENTB 
.00001 'ENTR 

01300 ENTR 

42006 ENTR 

VERB 31 _ * ENTR * 

6.3.7.19.1.3 P ro cee d to 6.3.7.19.3 after manual entry of above data. 

6.3.7.19.8 Tape loaded input. 

6.3.7.19.2.1 Start tape reader at tape section 00102. 

6.3.7.19.2.2 When tape reader stops verify the following on the CRT: 

Rl- 00102 

6.3.7.19.3 On K-148, miter the following sequence: 

VERB 33 ENTR 

Wait for VERB 21 NOUN 22 flashing 
403376 ENTR 

403376 ENTR 

403376 ENTR 

On Event Module, verify that 188 Warning Lamp lights in approximately 90 seconds. 

6.3.7.19.4 After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. Verify, 
that CRT D6KY display of Row 1 indicates 33XXX or 32XXX. 

6.3.7.20 FDAI Linearity Test 
6.3.7.20.1 On K-148, enter the following: 

VERB 21 NOUN 01 ENTR 
2546 ENTR 

1220 ENTR 

VERB 33 ENTR 

VERB 33 NOUN 27 shall be displayed 
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A. 3.7.20.2 On CRT verify tbe following: 

PITCH ATT ERROR la b e t wee n +15.2 and +1S.7 DEG (GG2219) 
TAW ATT ERROR la between >16.3 and >18.7 DEG (GG2249) 
ROLL ATT ERROR la between >15.3 and >18.7 DEG (GG2279) 

8.3.7.38.3 On K-148. enter tbe followlB(: 

VERB 31 NOUN 81 ENTR 
2645 ENTR 

01226 ENTR 

VERB 33 - ENTR 

VERB S3 NOUN 38 4*11 be dlepiayed 

6.3.7.28.4 On CRT eerily tbe foltowlng: 

PITCH ATT ERROR le between >14.4 and >17.8 DEG (GG2218) 
TAW ATT ERROR la between >14.4 and >17.8 DEG (GG2249) 
ROLL ATT ERROR in be tw ee n >14.4 and >17.8 DEO (OQ2273) 
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6.3.9.6 Perform the foUowlag calculations: 

a. BBBBBjt_5 1 _^2 • CCCC. C (Contents (hre) of high order scalar register) 

3600 

b. S3.3 - CCCC. C • DODD. D hours. 

e. DDDD. D + present time of day • time of <tay at which high order scalar register 
will overflow, 

6.3.9.7 If the time of day is within IS minutes of that calculated in 6.3.9.6. c when about 
to perform any of the following paragraphs, wait until that time calculated in 6.3.9.6. c has 
passed and proceed. 

Paragraph 

6.3.9.16 
6, 3.9. S3 
6.3.9.30 
6.3.9.36 
6.3.9.48 
6.3.9.46 

6.3.9.9 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ' ENTR 

00379 ENTR 

Record contents of CRT DSKY Row 1 XXXXY 

VERB 21 NOUN 01 , ENTR 

00370 ENTR 

XXXXY 9 ENTR 

Where Y’ is obtalntu irom Table V.. 

VERB 67 ENTR 

00001 ENTR 

VERB 06 NOUN 61 shall flash 

6.3.9.9 On the CRT, D6KY display verify Rl (Navigation Base Azimuth) and R2 (Site 
Latitude) are oorreot. 

6.3.9.10 If values for Rl and R2 are oorreot, proceed to next step. 

If values for Rl and R2 are Incorrect, enter the followlni sequence Into K-148. 

VERB 24 ENTR 

afloat, xx ENTR (Correct navigation base azimuth *0.60 deg) 

440.748 ENTR (Correct site latitude) 

Verify values In Rl andR2 are correct. 

6.3.9.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 


W 
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6.3.9.70 Calculations 

MOTE: Uas Post Vibration or System Tsst data points only. 

6.3.9.70.X T P1PA Data Correction Calculation 

6.3.9.70.1.1 From tbs uplink fils taps, tbs oomp r s ss sd data taps or the PCM taps, request a 
data reduction of the X and Z aocelsromster AV oounta (addresses 37 and 41, respectively) and 
the TIME 2 and TIME 1 registers (addresses 24 and 25, respectively) for the period during which 
the Y Ff PA test was being performed in positions 5 and 6 of the IMU Performance test. 


6.3.9.70.1.2 Perform the following calculations for position 5. 

g;.°s 

Co. 

where: 

Og ■ Measured acceleration term . 

Ug - Corrected acceleration term (lias k) 

Cm «jrg - 1 U 


•7g * J* 2 *! ♦ **15 


t ISVxS - AVx BUa> &.T.A 

* (AT) (local g) 

g*. « (AV»5 - AVa Bias) OLF.^ 

~ (AT) (local g) 

" and: "' ■ ■ 

v Wr . - (X P1PA BM (AT) 

* S.F., 

(Z PIPA BU.) (AT) 

AV.W-- gF> 

S. F. and Bias terms are obtained from positions 1 through 4 of the IMU Performance Test. 
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6.3.9.70.1.3 Perform the following calculations for position 6. 

o'_92— 

• Coo 

where: 

G. ■ Measured acceleration term (. 

© 

« Corrected acceleration term (line 
Coe «jr( ■ 1 - f ^ y 2 ..(for email angles)^ 


and: 



8. F. and Bias terms are obtained from positions 1 through 4 of the 1MU Performance Te»t* 


•1-“^ 


APOLLO GAN Specification 
ND1002323 REV Y 


6.i.d.7€ Galoulatio<£i 

NOTE: Use Post Vibration or Syntax Tett data point a only. 

A. 3.9.76.2 Obtain data from last HUG and/or PIPA test and fill tn Data Sheet Xj. 1# 

A. 3.9. 70.3 Obtain data from second last HUG and/or PIPA test and fill in Data Sheet X|_f« 

A. 3.0.70.4 Obtain data from third last DUG and/or PIPA test and fill in Data Sheet X|_ s . 

4.3.0.70.3 Perform the following oalon ations for each item appearing on Data Sheet X| 
and transfer all results to lines an through bi. 

NOTE: 

See paragraph 3.4 before continuing 

U-l-*l | ♦ l*M _ *l-l| 

LQC VolU(. MarfU TMt 
•.*.10.1 Initial CoodttloM 


® 1 " 
Di¬ 
nt* 


4.3.10.1.1 Insure that the GAN System la in the Standby Mode. 


4.3.10.1.3 On the CRT, eerily the +26 VDC LQC OPERATE bus Is 
vdc (GO 1320). 

6.3.10.1.3 Rotate the ANUN/NUM dtmmae bontnol ior 

diat * - * - 

4.3. 


. the ANN UN OVERRIDE e witch is Off. 
.10. 2 Voftagb Margin Determination 


24.3 and 33.8 

EL brightness; 


6.3.10.2.1 On the PSA Adapter Modnle (P8AAM) (410-31040), place INHUBT VOLTAGE FAIL 
switch to ON. 


CAUTION ! The +4 vdc LQC Supply voltage shall newer be operated lower than+2.8 vdc 
or higher than +6.2 vdc (GG1030). 


The +14 idc LGC Supply shall newer be operated Isas than +4.4 wde or higher than 
+17.0 wdo (GG 1020). LTG-ANUN/NUM Control on panel 8 shall be set to DIM during the 
performance of the Voltage Margin That in order to avoid decreasing the operating life of 
I hSiPS KT giT flmnf indication of the LOG supplies ma r» eisregaroed tor this test. 

The ' iiarte in TaUlfc If mav used to determine-* vai*»os i«r ”XX. X' f values 

MPTEt u Th S tSMh i fe I nMaa fl i i a ^ ih a tOCufefhl maw he d U te sar d MIferJ hia teat. The 
charts inFlgnane 2 may be need to determine agproadmate^values for "XX. X" v a l u e s of C-186 
voltage dial settings oorrespoodi% to various power supply voltages. 



DATA SHEET 


_CAfccyiAPQfl- 

line • - line f - ( ) —.— 

(-NBDX+ADIAX) - (-NBDX) 

Tnaatar wait to line «L - 

line h - line a • ( ) —. — 

(+NBDY+ AD 8 RAY) - (fNBDY) 

Trenafar reault to at. - 

line j - line c ■ ( ) . — 

(fNBDZ+ADIAZ) - (NBDZ) 

Inaefer remit teilp^#ia» ■ -i- 

(Jllne m - linefjXl.41 i - ( ) -.— 

Q-NBDX♦ .707 AD 6 RAX) - (-NBDXj X 1.414 
Transfer result to line ak,—___________ 

(line 6 ♦ line c) XI.414 - ( ) — 

(-NBDZ ♦ .707 ADSRAZ ♦ NBDZ) XI. 414 

Transfer result to to_iL_._ 

(line p- .707 line a - ,707 line f +.8 line q-.5 line t) 

X2--- 

C.707 (NBDY-NBDX) +. 8 (ADIAY-ADIAX) ♦. 8 AD 6 RAX 
707 (-NBDX) -. 707 NBDY ♦. 8 ADIAX-. 5 ADSRAxD XS 

IfiMligy fflBUit to HL ...—.—.- 

to h - to <3«i l .. .... 

line fc- tol.-U- 

to g ? to !■ ( 1 . —. - . . .■■ ■ 

I860.68 7 line wxl cm/eec/pulae■ 

Subtract U 000006 front tfcia ralue, jaaltlply x 10 s end tranafer 


[ results tn Una so._ 

1960.52 7 line a X 1 cm/eec/pulee • 


S ub tr a ct 1. OOOOfXktoae tbia ratoe, ai a Mlply *14® and trannfer 

results to linn ap. 




and transfer 


1/2 (line b + line d) ■ ( ) — 

Tranaf.r re.ult. to line tr- 

1/2 (line k + line l) ■ ( ) — 

Tranafer reaults to line as- 

1/2 (line g + line l) • ( ) —. — 
Transfer results to line al^- 
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ZPIPAS.F. 



X PIPA Bias 


ab 


Z PIPA Bias 
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TABLET 



<*t) 




RjvjI 


WFTXw^m 

REJ 

ACC 

NBDY 

meru 

-15 


♦15 



NBDZ 

meru 

-15 


♦15 

. 


NBDX 

meru 

-15 


♦15 

. 


AD6RAY 

HE53SV 

-40 


♦40 



ADSRAZ 

meru/g 

-40 


+40 



AD6RAX 

meru/g 

-40 


♦40 



ADIAX 

meru/g 

-100 


♦100 



A DIAZ 

meru/g 

-100 


♦100 



AWAY 

«ni 

-100 


♦100 




PPM 

-itOf 


♦1000 



ej^j.i ijeww 

■BB 

■a 


*1*00 




PPM 

■a 


♦1000 



nm 

mm 

-3.1 


♦3.1 




cm/eec 2 

-3.1 


■gran 




cm/eec 2 

-3.1 


♦3.1 




56 J 
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6.3.10.2.2 Enter 0001 lido R155. Verily and execute. 

3.3.10.3.3 Enter 1111 late R164. Verify and execute. 

3.3.10.3.4 Enter In 0-153 *XX. X001114. (Enter a value ter XX. X which will adjust the ^ ^ 
♦14V power supply (GG 1020) as monitored on the CRT, to 13.1 (*0.1, -OkOjvdc. Eee H|nn31. V 
Execute* 

3.3.10.2.5 Enter te C-153 nXX. X001124 (Enter a value for XX. X which will adjust the+4V 

power supply (GG 1030) as monitored on the CRT, jo 3.4 f+0.93, -3^ 03) vdo. See HgOw 3* V 

Execute* 

3.3*10.2*3 On K-148 press ERROR RESET. 

3.3.10.2. T On K-148 initiate LGC Self-Check by entering the following: 

VERB 31 NOUN 27 ENT! 

77781 ENTR 

Whit 300 seconds. Verify RESTART lamp on the D6KY Is not lit. 

8.8.10.2.7.1 IntoA154 insert 0011. Verify and execute. 

3.3.10.2.3 On the PSA Adaptor Module place INHIBIT VOLTAGE FAIL switch to OFP. * 

Verify RESTART lamp on the DSKY is lighted. 

3*3.10.2.3 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to ON. IaftsJh-lM 
heiilJUk Verify pad unseats.^ Press - ERM% ASSET*. Perform the followii* DSKY operations. 

VERB 31 NOUN 2T ENTR 
T7737 ENTR 

3.3.10.2.10 Enter te 0-153 (a) XX.XD01114 (Enter a value ter XX. X which will adjust the 

♦14V power supply (GG 1020) as monitored on the CRT, to 13.4 (♦O.r, -8}Of ♦dep See Figure 1. ' 

Execute* 

3.3.10.3.11 On K-143 press ERROR RESET. Whtt 300 ssconds. Verify RESTART lamp on 
DSKY Is not lighted. 

3.3.10.2.11.1 Into RIM Insert 1100. Verify and execute. 

8.3.10.2.12 On the PSA Adapter Module plane INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lighted. Set the INHIBIT VOLTAGE FAIL switch to ON* fate B-1M 
Insert 111L Verify aad.axeonte. Pxese EKBOARKSET.. Perform the following DSKY operations. 


VERB 21 NOUN 37 ENTR 
77737 ENTR 
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6.3.10.3.13 Enter in C-156 hXX. X001124 (Enter a value for XX. X which will adjust the 4V 

power supply (QQ 1030) as monitored on the CRT, to 4.6 (+0.03*. H>.6*vd0£g6e*igahe 3. ^ V 

Execute. 

6.3.10.3.14 On K-148 press ERROR RESET. Watt 300 seconds. Vert* RESTART lamp on 
D6KY is not lit. 

6.3.10.3.14.1 Into R154 insert 0011. Verify and execute. 

6.3.10.3.15 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on tho DSKY is lit. Set the INHIBIT VOLTAGE FAIL switch to ON. Into ft-154. 
insect 1 1111^/VOrify joi«aieBtA,'lPress ERROR RESET.: Perform the following DSKY operations: 

VERB 31 NOUN 37 ENTR 
77767 ENTR 

6.3.10.3.16 Enter in C-156 (*) XX.X001114 (Enter a value for XX.X which will adjust the 

14V power supply (OG 1030) as monitored an the CRT, to 13.1 (+6.1, -0) 0) edc.^466 FlgUS*!. y 
Execute. 

6.3.10.3.17 On K-148 press ERROR RESET. Whit 300 seconds. Vertfy RESTART lamp on 
DSKY is not lighted. 

6.3.10.3.17.1 Into R154 insert 1100. Verify and execute. 

6.3.10.3.18 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 

Verify RESTART lamp on the DSKY is lighted. 

6.3.10.3.16 On R-154 enter 0000. Execute. 

6.3.10.3.30 On R-155 enter 0000. Execute. 

6.3.10.3.31 On K-148 terminate the LGC Self-Check by enterii* the following: 

VERB 31 NOUN 37 ENTR 
00000 ENTR 

6.3.10.3.23 On K-148 press ERROR RESET. 

6.3.11 LGC Clock Frequency Test 

6 . 3.11.1 Insure that LGC Operate power has been applied for a minimum of 10 minutes 
before performing this test. 

% 

6.3.11.2 Verify that the counter is connected to the 3.2kc signal on the hardline. 
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6.3.14.8 Verify CRT DSKY display Is* 

VERB 06 NOUN Cl flashing 
Rl • +13600 (8M Aaimuth) i 

R2*+40743 (StteLattlnde) 

NOTE: B Rl and R3 indtcattona are correct proceed to step 6.3.14.10. 

6.3.14.0 On K-146 enter: 

VERB 31 ENTR 
+13500 ENTR 
VERB 23 ENTR 
+40743 ENTR 

6.3.14.10 On K-146 enter: 

VERB 33 ENTR 

Observe on CRT DSKY display 

VERB 31 NOUN 30 (Flashing) 

6.3.14.11 On R-143 enter: 

OOOOX ENTR (Test position, either 1 or 2) 

00006 ENTR (Uee AOT) 

Oheerve en CRT MET display: 

VERB 06 NOUN 61 (Flashing) 

Disregard Rear i a 3, end 3 indications 

6.3.14.13 On E-146 enter: 

VERB 21 ENTR 

+XXX.XX ENTR (L tgt. tme aslsaoth) 

VERB 22 ENTR 

+XX.XXX ENTR (L tgt. elevation) •mi .. a. . 

VERB 23 ENTR 

00001 ENTR (L tgt. numbes) 

VERB 33 

Observe on CRT DSKY dUplay:. 

VERB 06 NOUN 61 (Flashily) 

% 

Disregard Bov 1. 2 and 3 Indications. 

6.3.14.13 On K-146 enter: 

VERB 21 ENTR 

+XXX.XX ENTR (F tgt. true aalmuth) 

VERB 22 ENTR 

+XX.XXX ENTR (F tgt. elevation) ^ ^.15.1. } 

VERB 23 ENTR 

00002 ENTR (F tgt. somber) 

VERB 33 ENTR 


61 ^ 
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3.3.13.2 On K-148 enter: 


VERB 21 

NOUN 03 ENTR 

01432 

ENTR 

XXX. XX 

ENTR (Detent L as data) 
ENTR 

01433 

ENTR 

XXX. XX 

ENTR (Detent F as data) 
ENTR 

01434 

ENTR 

XXX. XX 

ENTR (Detent R as data) 
ENTR 

01438 

ENTR 

XXX. XX 

ENTR (Detent L EL data) 
ENTR 

01433 

ENTR 

XXX. XX 

ENTR (Detent F EL data) 
ENTR 

01437 

ENTR 

XXX. XX 

i ENTR (Detent R EL data) 


3.3.18*3 Place the AOT in F detent position. 

3.3.18.4 While viewing through the AOT instruct the target F operator to translate 
(vertically and laterally) and rotate (in aaimuth and elevation) target F until the center of the 
target reticle appears at approximately ▼. 8 degrees in the field of view. 

3.3.18.3 Level the Theodolite base while assuring that the center of the target reticle 
remains at approximately 7.8 d e gr ess in the field of view. 

8.3.18.8 When it has been assured that the theodolite is level, aero the F theodolite 

dial. v,.. , ■ ■ v- . ...... 

8.3.18. 7 Place the AOT in the L detent position. 

8.3.18.8 While viewing through AOT instruct the target L operator to translate (vertically 
and laterally) and rotate (in aaimuth and elevation) target L until the target reticle appears 
in the lower right quadrant of the AOT field of view. 

8.3.16.8 Level the Theodolite base while assuring that the target reticle remains visible 
in the lower right quadrant of the AOT field of view. 

3.3.16.10 When it has been assured that the Theodolite Is level and the target reticle Is 
visible, aero the L Theodolite aaimuth dial. 

6.3.13.11 Place the AOT In the R detent position. 
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6.3.15.12 While viewing through AOf instruct the target R operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) target R until the target reticle appears 
in the lower left quadrant of the AOT field of view. 

5.3.15.12 Level the Theodolite base while assuring that the target reticle remains visible 
in the lower left quadrant of the AOT field of view. 

5.3.15.14 When It has been assured that the Theodolite is level and the target reticle is 
visible, aero the R theodolite azimuth dial. 

5.3.15.15 Verify that target Theodolite L, F and R bases are level. Place the AOT in each 
Detent positio. from left to right and verily that each target reticle Is still visible and in the 
proper field of view. If adjustments are required insure that the azimuth dial is rezeroed. 
Repeat this target soannii* process until the AOT operator is satisfied with target placement. 

3.3.15.13 AOT Measurement of X*. 

3.3.15.13.1 On K-143 enters 

VERB 57 ENTR 

00012 * f ENTR 

Observe VERB 51 flashing and R1« 00001 on CRT D8KY display. 

5.8.15.15.2 On Computer Control and Reticle Dimming Assembly press MARK X pushbutton. 

3.3.15.13.3 Observe VERB 21 NOUN 30 flashing on D6KY. 

3.3.15.15.4 OnDSKY enter: 


00000 

Observe VERB 21 
00001 

Observe VERB 21 


ENTR 

NOUN 43 flashing 
ENTR 

NOUN 42 flashing 


3. 3.15.13.5 Set AOT in L detent position. 

3.3.15.13.3 Rotate the AOT oontrol knob until the outer ef the target tbttols is l- 

superimposed between the double V reticle. Read and record as LT ■ XXX. XX. 

3.3.15.13.7 Rotate the AOT oontrol knob until the center of the target reticle is super¬ 
imposed between the double SPR1AL lines of AOT ntfda. Record AOT dial indication as 
LS XXX. XX. 

3.3.15.15.3 Record target L Theodolite elevation angle from horizontal as 0 V 


3T 
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$.3.15.16*9 On DSKY enter: . 

axxx.xx ENTR (LT from 6.3.15.16.S) 

Obeerre VERB 22 NOUN 42 fiaehing 
eXXX.XX ENTR (LB from 6.3.15.15.7) 

Obeerre VERB 51 flaehii* end R1 - 00002. 

5.3.15. IS. 10 On Computer Control and Reticle Dimming Aeeembly, preee MARK X 
pushbutton. 

5.3. 15. IS. 11 Obeerre VERB 21 NOUN SO flaahiog on DBKY. 

6.3.15. IS. 12 On DSKY enter: 

00000 ENTR 

Obeerre VERB 21, NOUN 43 fleahing 

00002 ENTR 

Obeerre VERB 21, NOUN 42 fleahing 

0.3.15. IS. 13 Set AOT in F detent poeitioa. ' 

6.3.15.16.14 Rotate AOT control knob until the neater of the target reticle le 
euperimpoeed b etwe e n the double Y reticle. Record AOT dial indic a ti on ae FY ■ XXX. XX. 

6.3.15. IS. 15 Rotate the AOT control knob until the oenter of the targe t retic le la euperimpoeed 
between the double S reticle linee. Record AOT dial indication aa FS * XXX. XX. 

S.3.15.16. IS Reoord target F Theodolite deration angle from horiaontal ae 0 2 . 

6.3.15.16.17 On DSKY enter: 

CXXX.XX ENTR (FY from 6.3.15.16.14) 

Obeerre VERB 22 NOUN 42 fla ;hing 
aXXX.XX ENTR (FS from 6.3.15.16.15) 

Obeerre VERB OS NOUN 08 dUplayed 
Record R1 

5.3.15.17 AOT Meaeurement of X2. 

6.3.15.17.1 On K-148 enter: 


VERB 57 ENTR 

00012 ENTR 

Obeerre VERB 51 fiaehing and R1 - 00001 on CRT DSKY dieplay. 


S3 S3 
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0.3.15.17.2 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 

5.3.15.17.3 Observe VERB 21 NOUN 30 flashing on D 8 KY. 

5.3.16.17.4 On DSKY enter: 


00000 


ENTR 

Observe 

VERB 21 

NOUN 43 flashing 

00001 


ENTR 

Observe 

VERB 21 

NOUN 48 flashing 

sxxx.xx 


ENTR (LY from 6.3.15.16.6) 

Observe 

VERB 22 

NOUN 42 flashing 

SXXX.XX 


ENTR (LB from 6.3.15.16.7) 

Observe 

VERB 51 

flashing and Rl ■ 00002. 


4.3.16.17.5 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 

6.3.15.17.6 Observe VERB 21, NOUN 30 flashing on DSKY. 

6.3.15.17.7 On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashii* 

00003 ENTR 

Observe VERB 21 NOUN 43 flash ti« 

6.3.15.17.8 8 et AOT in R detent position. 

6.3.15.17.6 Rotate AOT control knob until tbs eenter of the target reticle Is 
superimposed between the double Y reticle. Record AOT dial indication as RY - XXX. XX. 

6.3.15.17.10 Rotate AOT oontrot knob until the center of the target reticle is superimposed 
between ftie double SPIRAL reticle lines. Record AOT dial indication as RS ■ XXX. XX. 

6.3. IS. 17.11 Reoord target R theodolite elevation angle from horizontal as 63 . 

6.3.15.17.13 On DSKY enters 

SXXX.XX 

Observe VERB 23 
AXXX.XX 

Observe VERB 06 % 

Record Rl. 

6.3.15.18 Theodolite measurement of Xj and Xg. 

6.3.15.18.1 Collimate Theodolite L and F. Read azimuth angle indicated by L Theodolite. 
Subtract angle from 360.00* and record as4 1 . Read and record die azimuth angle indicated 
by F Theodolite aa«( g. 


ENTR (RY from 6.3.15.17.3) 
NOUN 42 flashing 
ENTR (RS from 6.3.15.17.10) 
NOUN 03 displayed 
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6.3.2. 2.2 Verify RESTART lamp is ON. 


6.3.2.2.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All 
alarms shall clear. 


6.3.2.3 TC Trap Test 


6.3.2.3.1 On K-148 enter the following sequence: 


VERB 21 NOUN 01 

ENTR 

14613 


ENTR ENTR 

01470 


ENTR 

00067 


ENTR 

31474 


ENTR 

VERB 25 

NOUN 26 

ENTR 

NOUN 15 

ENTR 

35000 


ENTR 

54067 


ENTR ENTR 

01470 


ENTR 

31475 


ENTR ENTR 

00003 


ENTR 

54001 


ENTR ENTR 

VERB 30 


ENTR 

6.3.2.3.2 

Verify RESTART lamp is ON. 




6.3.2.3.3 

On K-148 enter VERB 36 ENTR. 

Press ERROR RESET pushbutton, t 

alarms shall clear. 


\ 



6.3.2.3.4 

On K-148 enter the following sequence: 



VERB 21 NOUN 01 

ENTR 

22005 


ENTR ENTR 

01470 


ENTR 

01470 


ENTR 

30067 


ENTR 

VERB 25 

NOUN 26 

ENTR . 

NOUN 15 

ENTR 

36000 


ENTR 

31474 


ENTR ENTR 

01470 


ENTR 

22000 


ENTR ENTR 

00003 


ENTR 




VERB 30 


ENTft 


6.3. 2.3.5 Verify RESTART lamp is ON. 

6.3. 2.3.6 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 

6.3. 2.4 Nightwatchman Test 


6.3. 2.4.1 On K-148 enter the following sequence 


VERB 24 NOUN 01 ENTR 
01600 ENTR 
30001 ENTR 
01600 ENTR 

VERB 25 NOUN 26 ENTR 


03400 ENTR 
01600 ENTR 
00003 ENTR 
VERB 30 ENTR 


6.3. 2.4. 2 Verify RESTART lamp is ON. 

6.3. 2.4.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 


24 
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6.3.7.18 IMU CDU Fine Fail Test 

6.3.7.18.1 On K-148 insert the following sequence 

+00100 ENTR 
+00100 ENTR 
+00100 ENTR 

On Event Module verify that ISS WARNING lamp lights in approximately 90 seconds. 

6.3.7.18.2 After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. Verify 
that CRT DSKY display Row 1 indicates 33XXX or 32XXX. 

6.3.7.19 IMU CDU Coarse Fail Test 

6.3.7.10 1 Enter the following sequence manually per Step 6. &. 7.19.1.1.1 or tape load the 
sequence per Step 6.3.7.19.2.1 and 6.3.7.19.2.2. 

6.3.7.19.1.1 Manual Input 

6.3.7.19.1.1.1 On K-148, enter 

VERB 25 NOUN 26 ENTR 
00001 ENTR 

01300 ENTR 

42005 ENTR \ 

VERB 31 ENTR. 

6.3.7.19.1.2 Proceed to 6.3.7.19.3 after manual entry of above data. 

6.3.7.19.2 Tape loaded input. 

6.3.7.19.2.1 Start tape reader at tape section 00102. 

6.3.7.19.2.2 When tape reader stops,' proceed to next step. w f r J: 


6.3.7.19.3 On K-148, enter the following sequence: - 

VERB 33 ENTR 

Walt for VERB 21 NOUN 22 flashing 
+03375 ENTR 

+03375 ENTR 

+03375 ENTR 

On Event Module, verify that ISS Warning Lamp lights in approximately 90 seconds. 

6.3.7.19.4 After approximately 20 seconds, VERB 01 NOUN 10 shall be displayed. Verify 
that CRT DSKY display of Row 1 indicates 33XXX or 32XXX. 

6.3.7.20 FDAI Linearity Test 

6.3.7.20.1 On K-148, enter the following: 

VERB 21 NOUN 01 ENTR 
2545 ENTR 

1220 ENTR 

VERB 33 ENTR 

VERB 33 NOUN 27 shall be displayed 
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6.3.12.4 Test Analysis 

6.3.12.4.1 Remove the strip charts from analog recorders 

6.3.12.4.2 Examine the traces of the recorded measurements for all six phases of this 
test to detect any sharp discontinuities. Disregard transients of 0.5 second duration or 
less on the Gimbal Torque Motor current traces and disregard all transients on the CDU 
Fine Error and CDU Coarse Error traces. The Gimbal Torque Motor currents shall not 
exceed 0.125 ampere. The CDU Fine Error measurements shall not exceed ±70 mv rms. 
The CDU Coarse Error measurement shall not exceed ±680 mv rms. 

6.3.13 Stabilization Loop Step Response Test 

6.3.13.1 IG Response Test 

6.3.13.1.1 On K-148 enter the following sequence: 

VERB 40 ;0 T NOUN 20 ENTR Wait 3 seconds 
VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR \ 

+00000 ENTR . 

6.3.13.1.2 On CRT, verify IG MG, and OG gimbal angles are between 358 and 002., 

6.3.13.1.3 Set up analog recorder to monitor the following: 


ME AS NO. 

SIGNAL NAME 

a. 

GG2110 

IG Torque Motor Current 

b. 

GG2106 

IG Servo Error Total 

0 . 

GG2107 

IG Servo Error hi Phase 

d. 

GG2112 

IG IX Resolver Sine 

e. 

GG2113 

IG IX Resolver Cosine 

f. 

GG2220 

IG CDU Fine Error 

g. 

GG1201 

IMU 28V 1 PCT 800 CPS 


6.3.13.1.4 On K-148 initiate FINE ALIGN by entering the following sequence: 

VERB 42 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.3.14.8 Verify CRT DSKY display is:; 

VERB 06 NOUN 61 flashing 
Rl =* +13500 (SM Azimuth) 

K2 =+40748 (Site : Latitude) t 

NOTE: If Rl and R2 indications are correct proceed to step 6.3.14.10. 

6.3.14.9 On K-148 enter: 

VERB 21 ENTR 
+13500 ENTR 

VERB 22 ENTR . 

+40748 ENTR 


6.3.14.10 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DSKY display 

VERB 21 NOUN 30 (Flashing) 

6.3.14. li On K-148 enter: * 

0000X ENTR (Test position, either 1 or 2) 

00000 ENTR (Use AOT) 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (Flashing) 

Disregard Row 1, 2, and 3 indications 

6.3.14.12 On K-148 enter: 

VERB 21 ENTR 

+XXX. XX ENTR (L tgt. true azimuth) .: i t yj j ,«} 
VERB 22 ENTR 

+XX.XXX ENTR (L tgt. elevation) xaa . ; 

VERB 23 ENTR 

00001 ENTR (L tgt. number) 

VERB 33 ENTR 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (Flashing) 

Disregard Row 1, 2 and 3 indications. 

6.3.14.13 On K-148 enter: 

VERB 21 ENTR 

+XXX.XX ENTR (F tgt. true azimuth} j. . * , . \ 
VERB 22 ENTR 

+XX.XXX ENTR (F tgt. elevation> ' 

VERB 23 ENTR 

00002 ENTR (F tgt. number) 

VERB 33 ENTR 
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6 .2.4.10 CAUTION: LGC OPERATE AND IMU STANDBY power must have been applied a 
minimum of two hours before energizing the IMU OPERATE circuit breaker in step 6.2.4.16 
unless all of the following conditions are met: 

IF: 1. The G£N System has previously been in Standby Mode at least two hours and 
subsequently been in Operate Mode. AND 

2. The gimbals were placed in a parked position prior to shutdown, AND 

* 3. The shutdown period did not exceed 12 days and the gimbals were parked at: 

’ o*±i* •' ■* - - \ y - •* - r ’ 

o**i # 

• c ^ 90*±1* AND 'V ;t/ —• - *• w.... 4 ..;. 

U 4. The Spacecraft or IMU have not been moved In any way during the shutdown period. 
THEN: The two-hour standby Mode operation requirement is reduced to 15 minutes. 
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6 .3.1.6.2 Lamp Test 

6 .3.1.6,2.1 Initiate the Lamp Test by entering in the DSKY: 
VERB 35 ENTR 


6 .3.1.6.2.2 Hie following DSKY displays shall illuminate for approximately 5 seconds. On 
CAUTION/WARNING panel, the following displays shall illuminate, then extinguish: 


LGC 

ISS 


a. 

b. 


c. 

d. 

e. 

i 

g. 

h. 

i. 

J. 

k. 

l . 


UP LINK ACTY 
NO ATT 
STBY 

KEY REL flashing 
TEMP 

GIMBAL LOCK 
PROG 
RESTART 
TRACKER 

OPR ERROR Flashing 
VERB-NOUN Flashing 
Plus 88888 in Row 1, 


y 


On concurrently for aoproximately 5 seconds. 

\ 


Row 2, and Row 3_ J 

8 's remain in the VERB NOUN display 
•►S’s remain in DSKY Row 1, 2 and 3 display 


6 .3.1.6.2.3 On K-148 enter: 


VERB 21 NOUN 01 ENTR 
00322 ENTR 

40004 ENTR 

On the DSKY verify "VEL" light is on. 

6 .3.1.6.2.3.1 On K-148 enter: 


PRESS ENTR 

00322 ENTR 

40020 ENTR 

On the DSKY verify "ALT" light is on and "VEL" light is off. 

6 .3.1.6.2.3.2 On K-148 enter: 

PRESS ENTR 

00322 ENTR 

40000 ENTR 

On the DSKY verify "ALT" and ,f VEL" lights are off. 
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6.3.1.6.3.1 On K-START 148; set LOAD/INHIBIT switch to LOAD, set TAPE/KEY switch 
to KEY, then enter the following: 


ERROR RESET 

VERB 25 NOUN 01 ENTR 

02400 ENTR 

+01234 ENTR 

-56789 ENTR 

+00000 ENTR 


6.3.1.6.3.2 Verify the following is displayed on the DSKY. 


VERB 23 NOUN 01 
R1 + 01234 
R2 - 56789 
R3 + 00000 


6.3.1.6.4 Downlink Check 

6.3.1.6.4.1 On CRT, DSKY display, verify the following is displayed; 

VERB 23 NOUN 01 
R1 +01234 
R2 - 56789 
R3 + 00000 


6.3.1.6.5 LGC Self-Check ! 

6.3.1.6.5.1 On K-148 enter the following sequence: 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 

11 , 

12 . 

13. 

14. 

15. 

16. 


ERROR RSET 

VERB 36 ENTR 

VERB 21 NOUN 01 ENTR 


01362 
00000 
01365 
00000 
NOUN 15 
00000 
00000 
00000 


ENTR 

ENTR ENTR 
ENTR 
ENTR 
ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR 


Verify REDO Counter ■ +00000 
VERB 21 NOUN 27 ENTR 
00010 ENTR 

VERB 15 NOUN 01 ENTR 
01366 ENTR 


/ 


X 


6.3.1.6.5.2 On the CRT, DSKY display, verify that R1 does not display 01102 or 41102. If 
a malfunction occurs, the following is displayed: 


R1 01102 or 41102 

R2 XXXXX c (S FAIL) program address +1 of point failure 
R3 XXXXX number of foils. 
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6.3.1.6.5.3 When R3 - 00002, atop the LGC Self Check by entering the K-148 in the following: 

VERB 34 ENTR 
VERB 21 NOUN 27 ENTR 
00000 ENTR 


6.3.1.6.6 LGC Standby Check 

6.3.1.6.6.1 On K-148, enter the following sequence: 

VERB 21 NOUN 17 ENTR 
♦00000 ENTR 


Start ACE Countdown clock upon depressing ENTR from an Initial setting of 0 HRS, 0 MIN, 
0 SEC. Record difference between LGC time on the CRT and the Countdown clock. 

VERB 80 ENTR 

Verify on CRT ABL-LGC-STBY is ON 


6.3.1.6.6.2 On DSKY depress PRO pushbutton for approximately 3 seconds. 

6.3.1.6.6.3 Verify STBY status Indicator lamp Is ON. 

6.3.1.6.6.4 On the CRT, verify the 3.2 KC 28V Supply (GG1331) is between 28.04 and 29.16V 
RMS. 


6.3.1. 6.6.5 On DSKY depress PRO pushbutton for approximately 3 seconds to return to LGC 
OPERATE mode. If the LGC does not return to the OPERATE mode, depress (he PRO 
pushbutton for a maximum of two additional times. 
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6.3.8.19 In approximately 200 seconds, VERB 06 NOUN 66 shall flash. Read and record 
from CRT DSKY Row 1 (+Z IRIG Scale Factor error in parts per million, Position -00003). 

6.3.8.20 Repeat steps 6.3.8.8 through 6.3.8.19 twice to obtain second and third set of 
data. 

6.3.8.21 Terminate this test by entering in K-148 the following:’ 

VERB 34 ENTR 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

6.3.8.22 The average of the three readings of Scale Factor Error for each of the 6 positions 
shall be 0+1750 PPM. 

6.3.9 IMU Performance Test. A reference data sheet is provided at the end of this section 
to aid in data reduction. 

6.3.9.1 Insure that IMU Operate power and LGC Operate power has been applied for a mini¬ 
mum of one hour and that the IMU is not in a Gimbal Lock condition. 

6.3.9.2 On CRT display, monitor and record IRIG TEMP (GG2301) and PIPA TEMP (GG2300). 

6.3.9.3 Adjust oscilloscope to display butterfly of X PIPA. 

6.3.9.4 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 indication AAAAA and the time of day. 

6.3.9.5 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
01300 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 
01300 ENTR 

Record CRT DSKY Row 1 indications as +BBBBB. 

6.3.9.6 Perform the following calculations: 

BBBBB x 5 12 

(a) - 360Q * * CCCC.C (Contents (hrs) of high order scalar register.) 

(b) 23.3 - CCCC. C - DDDD. D hours. 
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(c) DDDD. D + present time of day «time of day at which high order scalar register 

will overflow. 

6.3.9.7 If the time of day Is within 12 minutes of that calculated In 6.3.9.6. c when about 
to perform any of the following paragraphs, wait until that time calculated In 6.3.9.6.c has 
passed and proceed. 

Paragraph 
6.3.9.15 
6.3.9.22 
6.3.9.30 
6.3.9.36 
6.3.9.43 
6.3.9.48 

6.3.9.8 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 
00370 ENTR 

Record contents of CRT DSKY Row 1 XXXXY 

VERB 21 NOUN 01 ENTR 
00370 ENTR 

XXXXY* ENTR 

Where Y* Is obtained from Table la, 

6.3.9.8.1 Verify K-Start Tape G03L006-K10544-00 Is on the K-START tape reader. 

6.3.9.8.2 Start K-START tape reader. 

6.3.9.8.3 When tape reader stops verify on the CRT DSKY display: 

R1 - +03088 
R2 ■ +10544 
R3 - -00000 

6.3.9.8.4 Start tape reader. 

6.3.9.8.5 When tape reader stops verify the following on the CRT DSKY display: 

R1 * 00101 

6.3.9.8.6 On K-148 enter the following sequence: 

VERB 57 ENTR 

00001 ENTR 

VERB 06 NOUN 61 shall flash 
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NOTE 

X. If PROG ALARM comes on during the performance of this test with FAIL REG 
equal 2001, reset and continue. Error Code 2001 indicates a rate calculation 
overflow in the CDU Least Squares fit routine and does not affect results of 
IMU Performance Test 

6.3.9.9 On the CRT DSKY display verify R1 (Navigation Base Azimuth) and R2 (Site Latitude) 
are correct. 

6.3.9.10 If values for R1 and R2 are correct, proceed to next step. If values for R1 and R2 
are incorrect, enter the following sequence into K-148: 

VERB 24 ENTR 

+XXX. XX ENTR (Correct navigation base azimuth ±.50*) 

+40.748 ENTR (Correct site latitude) 

Verify values in R1 and R2 are correct. 

6.3.9.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 


6.3.9.12 On CRT DSKY display, verify R1 -+00600 (Time), R2 -+00000 (Test Index No.) and 
R3 « +00001 (Test Position). If values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00(500 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

6.3.9.13 On K-148 enter the following sequence, after the NO ATT light extinguishes: 

VERB 33 ENTR 

VERB 25 NOUN 26 ENTR 
00144 ENTR 

01111 ENTR 

02006 ENTR 

VERB 31 ENTR 

6.3.9.14 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display, record R2 (+NBDY Position +00001). 

6.3.9.14.1 Enter the following on the CRT DSKY: 

VERB 07 NOUN 01 ENTR 
03223 ENTR 
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Record R1 and R2 (Outer Glmbal Rate) 

Press ENTR 

03225 ENTR 

Record R1 and R2 (Inner Glmbal Rate) 

Press ENTR 

03227 . ENTR 

Record R1 and R2 (Middle Glmbal Rate) 

6.3.9.15 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.16 Deleted. 

6.3.9.17 In approximately 5 minutes, VERB 36 NOUN 66 shall flash. From the CRT, record 

R1 and R2 (+X PIPA Position +00001). Row 1 is whole part, Row 2 is fractional part. Units 
are cm/sec 2 . { 

6.3.9.18 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.19 On CRT DSKY display, verify R1 » +00600, R2 ■ +00000, and R3 » +00002. 

6.3.9.20 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 31 ENTR 

6.3.9.21 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display, record R2 (+NBDZ Position +00002). 

6.3.9.21.1 Enter the following on the CRT DSKY: 

VERB 07 NOUN 01 ENTR 
03223 ENTR 

Record R1 and R2 (Outer Gimbal Rate) 

Press ENTR 

03225 ENTR 

Record R1 and R2 (Inner Glmbal Rate) . 


Press 

03227 


ENTR 

ENTR 
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Record R1 and R2 (Middle Glmbal Rate) 

6.3.9.22 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.23 In approximately 5 minutes VERB 06 NOUN 66 shall flgsh. From the CRT, record 
R1 and R2 (-X PIPA position 400002). 

6.3.9.24 Oh K-148 enter the following sequence, after the NO ATT light extinguishes: 


VERB 33 

ENTR 

VERB 25 NOUN 

26 ENTR 

00144 

ENTR 

01121 

ENTR 

02006 

ENTR 

VERB 31 

ENTR 


6.3.9.24.1 In 10 minutes e iter the following on K-148: 

16 NOUN 02 ENTR 
ENTR 

400030 perform the following: 

34 ENTR 

07 NOUN 01 ENTR r , t 
ENTR * 

and R2 (Outer Glmbal Rate) 

ENTR 
ENTR 

and R2 (Inner Glmbal Rate) 

ENTR 
ENTR 

and R2 (Middle Glmbal Rate) 

31 ENTR 

6.3.9.24.2 Repeat above step 4 times. 

6.3.9.25 Approximately 67 minutes after performing VERB 33 above, VERB 06 NOUN 66 shall 
flash. Fromthe CRT DSKY display record R2 (-NBDX + ADIAX Pos 400002). 


VERB 

03212 

When HI*- 

VERB 

VERB 

03223 

Record R1 

Press 

03225 

Record R1 

Press 

03227 

Record R1 

VERB 
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6.3.9.26 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.27 On CRT DSKY display verify R1 ■ 400600, R2 » 400000, and R3 ■ 400003. 

6.3.9.28 On K-148 enter the following sequence, after the NO ATT light extinguishes: 

VERB 33 ENTR 

VERB 25 NOUN 26 ENTR 
00144 ENTR 

01111 ENTR • 

02006 ENTR 

VERB 31 ENTR 

6.3.9.29 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
record R2 (-NBDX Position +00003)* 

6.3.9.29.1 Enter the following on the CRT DSKY: 

VERB 07 NOUN 01 ENTR 
03223 ENTR 

Record R1 and R2 (Outer Gimbal Rate) 

Press ENTR 

03225 ENTR 

Record R1 and R2 (Inner Gimbal Rate) 

Press ENTR 

03227 ENTR 

Record R1 and R2 (Middle Gimbal Rate) 

6.3.9.30 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.31 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R1 and R2 (+Z PIPA Position +00003). 

6.3.9.32 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


48 



APOLLO G&N Specification 
ND1002323 REV M 


6.3.9.33 On the CRT DSKY display verify R1 - 400600, R2 - 00000, and R3 * 400004. 

6.3.9.34 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 31 ENTR 

6.3.9.35 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R2 (4NBDY 4* ADSRAY Position 400004). 

6.3.9.35.1 Enter the following on the CRT DSKY: 

VERB 07 NOUN 01 ENTR 
03223 ENTR 

Record R1 and R2 (Outer Gimbal Rate) 

Press ENTR 

03225 - ENTR 

Record R1 and R2 (Inner Gimbal Rate) 

Press ENTR 

03227 ENTR 

Record R1 and R2 (Middle Gimbal Rate) 

6.3.9.36 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3.9.37 Deleted. 

6.3.9.38 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R1 and R2 (-Z PIPA Position 400004). 

6.3.9.39 On K-148 enter the following sequence, after the NO ATT Ught extinguishes; 

VERB 33 ENTR 

VERB 25 NOUN 26 ENTR 
00144 ENTR 

01121 ENTR 

02006 ENTR 

VERB 31 ENTR 

6.3.9.39.1 In 10 minutes, enter the following on K-148: 


VERB 16 NOUN 02 ENTR 
03212 ENTR 
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When HI « +00030, perform the following: 

VERB 34 ENTR 

VERB 07 NOUN 01 ENTR 
03223 ENTR 

Record R1 and R2 (Outer Glmbal Rate) • 

Press ENTR 

03225 ' ENTR 

Record R1 and R2 (Inner Glmbal Rate) 

Press ENTR 

03227 ENTR 

Record R1 and R2 (Middle Glmbal Rate) 

VERB 31 ENTR 

\ 

6.3.9.39.2 Repeat above step 4 times. 

6.3.9.40 Approximately 67 minutes after performing VERB 33 above, VERB 06 NOUN 66 
shall flash. From the CRT DSKY display record R2 (+NBDZ + ADIAZ Position +00004). 

6.3.9.41 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 


6.3.9.42 From the CRT DSKY display verify R1 * +00600, R2 - +00000, and R3 ■ +00005. 

6.3.9.43 Record time. On K-148 enter the following sequence: 

VERB 33 ENTR 


6.3.9.44 The PROG ALARM and GIMBAL LOCK lamps shall light. Press Error Reset, the 
GIMBAL LOCK lamp shall remain lit. 

6.3.9.45 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT DdKY 
display record R1 and R2 (+Y PIPA Position +00005). Correct measured g term per Para¬ 
graph 6.3.9.70.1 and transfer results to line k. 

6.3.9.46 On K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.3.9.47 On the CRT DSKY display verify Rl*« 400600, R2 * 400000 and R3 * 400006, 

6.3.9.48 Record time. On K-148 enter the following sequence: 

VERB 33 ENTR 

6.3* 9.49 Verify the PROG ALARM and GIMBAL LOCK lamps are lit. Press Error Reset, 
The GIMBAL LOCK lamp may remain lit until Paragraph 6,3,9.53 is performed. 

6.3.9.50 In approximately 5 minutes, VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R1 and R2, (-Y PIPA Position 400006), Correct measured g term per Para¬ 
graph 6.3.9.70.1 and transfer results to line 1, 

6.3.9.51 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.52 On the CRT DSKY display verify R1 * 400600, R2 » 400000 and R3 - 400007. 

6.3.9.53 On K-148 enter the following sequence, after the NO ATT light extinguishes: 

VERB 33 ENTR 

VERB 25 NOUN 26 ENTR 
00144 ENTR 

01111 ENTR 

02006 ENTR 

VERB 31 ENTR 

6.3.9.54 In approximately 12 minutes, VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R2 (4.707 ADSRAX - NBDX Position 400007). 

6.3.9.54.1 Enter the following on the CRT DSKY. 

VERB 07 NOUN 01 ENTR 
03223 ENTR 

Record R1 and R2 (Outer Gimbal Rate) 

Press ENTR 

03225 ENTR 

Record R1 and R2 (Inner Gimbal Rate) 

Press ENTR 

03227 ENTR 

Record R1 and R2 (Middle Gimbal Rate) 
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6.3.9.55 On K-148 enter the following sequenoe: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.56 On the CRT display verify R1 ■ 400600, R2 * 400000 and R3 * 400008. 

6.3.9.57 On K-148 enter the following sequence, after the NO ATT light extinguishes: 

VERB 33 ENTR 

VERB 31 ENTR 

6.3.9.58 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R2 { -. 707 (NBDZ 4 NBDY) 40.5 (ADIAZ - ADIAY) 40.5 (ADSRAY 4 AOSRAZ)] 
(Position 400008), 

6.3.9.58.1 Enter the following on the CRT DSKY: 

VERB 07 NOUN 01 ENTR 
03223 ENTR 

Record R1 and R2 (Outer Gimbal Rate) 

Press ENTR 

03225 ENTR 

Record R1 and R2 (Inner Gimbal Rate) 

Press ENTR 

03227 ENTR 

Record R1 and R2 (Middle Gimbal Rate) 

6.3.9.59 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.60 On die CRT DSKY display verify R1 * 400600, R2 ■ 400000 and R3 * 400009. 

6.3.9.61 On K-148 enter the following sequence, after the NO ATT light extinguishes. 

VERB 33 ENTR 

VERB 31 ENTR 

6.3.9.62 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R2 (-NBDZ 4.707 ADSRAZ Position 400009). 
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6.3.9.62.1 Enter the following on the CRT DSKY: 

VERB 07 NOUN 01 ENTR 
03223 ENTR 

Record R1 and R2 (Outer Gimbal Rate) 

Press ENTR . 

03225 ENTR 

Record R1 and R2 (Inner Gimbal Rate) 

Press ENTR 

03227 ENTR 

Record R1 and R2 (Middle Gimbal Rate) 

6.3.9.63 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.3.9.64 On the CRT DSKY display verify R1 ■ +00600, R2 » +00000 and R3 * +00010. 

6.3.9.65 On K-148 enter the following sequence, after the NO ATT light extinguishes 

VERB33 ENTR 

VERB 31 ENTR 

6.3.9.66 In approximately 12 minutes VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display record R2 (.707 (NBDY-NBDX) +.5 (ADIAY - ADIAX) +.5 ADSRAX] (Position +00010). 

6.3.9.66.1 Enter the following on the CRT DSKY: 

VERB 07 NOUN 01 ENTR 
03223 ENTR 

Record R1 and R2 (Outer Gimbal Rate) 

Press ENTR 

03225 ENTR 

Record R1 and R2 (Inner Gimbal Rate) 

Press ENTR 

03227 * ENTR 

Record R1 and R2 (Middle Gimbal Rate) 
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6.3.9.67 Terminate this test by entering in K-148 the following: 

VERB 36 ENTR 

6.3.9.68 On CRT record IRIG TEMP (CG2301) and PIPA TEMP (CG2300). 


6.3.9.69 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.3.9.70 Calculations 

NOTE: Use Post Vibration or System Test data points only. 

6.3.9.70.1 Y PIPA Data Correction Calculation 


6.3.9.70.1.1 From the uplink file tape, the compressed data tape or the PCM tape, request a 
data reduction of the X and Z accelerometer AV counts (addresses 37 and 41, respectively) and 
the TIME 2 and TIME 1 registers (addresses 24 and 25, respectively) for the period during which 
the Y PIPA test was being performed in positions 5 and 6 of the IMU Performance test. 


6.3.9.70.1.2 Perform the following calculations for position 5, 


g 5 


g 5 


Cos 0y 5 
where: 

Gg - Measured acceleration term 
» 

G 5 = Corrected acceleration term (line k) 
Cos 0y 5 a 1 - —(for email angles) 

Je 2 x 5 ♦ 6 2 zg ‘ 


where 

^5* 


and: 


«*5 a 


(AVx5 - AVx Bias) (S.F.x) 
(AT) (local g) 

(AVz5 - AVz Bias) (S.F.«) 
(AT) (local g) 


V 


and: 

A y - (X PIPA Bias) (AT) 

S.F. X 

AV Bla8.l ZP1PABiaS >< AT > 

AV * S.F. Z 

S. F. and Bias terms are obtained from positions 1 through 4 of the IMU Performance Test. 
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6.3.9.70.1.3 Perform the following calculations tor position 6 . 

G ._ °6 _ 

6 Cos 0y 6 

where: 

G. = Measured acceleration term * 

o 

Gg = Corrected acceleration term (line 

© 2 v« ' ) 

Cos Oyg * 1 - (for small angles) 

and: 

0 Z ~ (AVx 6 » AVx Bias) 

® (AT) (local g) 

s (AVz 6 - AVz Bias) (S.F.k) \ 

* (AT) (local g) 

and: 

V. Bias - .(X PIPA Bias) (AT) 

* a.F. x 

*v P l u s - < z P1PA Blaa > ^T) 

z s.F. t 

S. F. and Bias terms are obtained from positions 1 through 4 of the IMU Performance Test. 
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t • i'> • y • 7 o .> . ■ j 'tlr.il * • ■ ■ i i 

NOTE; Ose Post Vibration or Syst .*« f** t data *> 1 *ts . 

6.3.9.70.2 Obtain data from last IRIG and/or PIPA test and fill In Data Sheet *|_ 1# 

6.3.9.70.3 Obtain data from second last DUG and/or PIPA test and fill in Data Sheet X|.g. 

6.3.9.70.4 Obtain data from third last DUG and/or PIPA test and fill in Data Sheet X|_ 3 . 

6.3.9.70.9 Perform the following calculations for each item appearing on Data Sheet X| 
and transfer all results to lines au through bi. 

NOTE: 

See paragraph 5 .6 before continuing 

°i m l*i-i - *i f 

D2- 1*1-1 -*l | ♦ 

03 " 1*1-3-*t-2| ♦ 

6.3.10 LGC Voltage Margin Test 

6.3.10.1 Initial Conditions 

6 .3.10.1.1 Insure that the GAN System is in the Standby Mode. 

6.3.10.1.2 On the CRT, verify the +28 VDC LGC OPERATE bus is between 24.5 and 33.5 
vdc (GG 1520). 

6 . 3. 10 . 1 .3 Rotate the ANUN/NUM dimmer control for m inimum readable-EL brightness; Insure 
that the ANNUN OVERRIDE switch is OFF. 

6 .3.10.2 Voltage Margin Determination 

6 .3.10.2.1 On the PSA Adapter Module (PSAAM) (410-31080), place INHIBIT VOLTAGE FAIL 
switch to ON. 

CAUTION : The +4 vdc LGC Supply voltage shall never be operated lower thah + 2 .5 vdc 
or higher than +5.2 vdc (GG1030). 

The +14 vdc LGC Supply shall never be operated less than + 8 .5 vdc or higher than 
+17.0 vdc (GG 1020). LTG-ANUN/NUM Control on panel 5 shall be set to DIM during the 
performance of the Voltage Margin Test in order to avoid decreasing the operating life of 
tftfeJXKY ELlamps. W.u.% jZ U. VI 1 b :isr for tl'.i:. 

The •••'.mrtc- in JVni:-. IT na. be used t' 'bt-.r/ri-; .te valine: ”>TX. .'7' valuer 

NOTEi t Thet fl as hf ng indi cationatthe LGC supplies may be disregarded tor this test. The 
charts in Figure 2 may be used to determine approximate values for "XX. X" values of C-156 
voltage dial settings corresponding to various power supply voltages. 


1 * 1-2 - * 1-11 

|*l-2 _ *l-l| ♦ |*t-l "*l| 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.9. 

14 

+N BDY Position +00001 
Transfer result to line 
af ^ 

meru 

( 

6.3.9. 

17 

+X PIPA Test 

Position +00001 

cm/sec 2 

( ) 00 -. 

( )- 

6.3.9. 

21 

+N BDZ Position +00002 
Transfer result to line ag 

meru 

( )-.— 

6.3.9. 

23 

-X PIPA Test 

Position +00002 * 

cm/sec 2 

( ) 00 —. 

6.3.9. 

25 

-N BDX + ADIAX 
Position +00002 

meru 

( ) —. — 

6.3.9. 

29 

-N BDX Position +00003 
Multiply by -1 and trans¬ 
fer result to line ah 

meru 

()— 

6.3.9. 

31 

+Z PIPA Test 

Position +00003 

cm/sec 2 

( ) 00 -. 

() — 

6.3.9. 

35 

+N BDY + ADSRAY 
Position +00004 

meru 

()— 

6.3.9. 

38 

-Z PIPA Test 

Position +00004 

cm/sec 2 

( ) 00 —. 

() — 

6.3.9. 

40 

+N BDZ + A DIAZ 
Position +00004 

meru 

( 

6.3.9. 

45 

+Y PIPA Test 

Position +00005 

cm/sec 2 

( )00 -. 

() — 

6.3.9. 

50 

-Y PIPA Test . 
Position +00006 

cm/sec 2 

( ) 00 -. 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.9. 

54 

-NBDX+ . 707 ADSRAX 
Position +00007 

meru 


6.3.9. 

58 

-.707 (NBDZ+NBDY) 
+0.5 (ADIAZ-ADIAY) 
+0.5 (ADSRAY+ADSRA2 
Position +00008 

meru 

) 


6.3.9. 

62 

-NBDZ+. 707ADSRAZ 
Position +00009 

meru 


6.3.9. 

66 

. 707(NBDY-NBDX) 

+.5 (A DIA Y-ADI AX) 

+. 5 ADSRAX 

Position +00010 

meru 


' 
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DATA SHEET 


CALCULATION 

PARAMETER 

UNITS 

line e - line f ■ ( ) —. — 

(-NBDX+ADIAX) - (-NBDX) 

Transfer result to line al. 

ADIAX 

meru/g 

line h - line a * ( )-.— j 

(+NBDY+ADSRAY) - f+NBDY) 

Transfer result to ai. 

ADSRAY 

meru/g 

line j - line c ■ ( )-.- 

(+NBDZ+ADIAZ) - (NBDZ) 

Transfer result to line am. 

ADIAZ 

meru/g 

(jine m - line f)xi. 414 • ( ) ~. — 
g-NBDX + . 707 ADSRAX) - (-NBDXj] X 1.414 

Transfer result to line ak. 

ADSRAX 

meru/g 

(line 0 + line c) XI. 414 - ( )-.— 

(-NBDZ + . 707 ADSRAZ + NBDZ) XI. 414 

Transfer result to line al. 

ADSRAZ 

meru/g 

(line p - .707 line a - .707 line f +.5 line q -.5 line t) 

X2 -- 

C.707 (NBDY-NBDX) +.5 (ADIAY-ADIAX) +.5 ADSRAX 
-.707 (-NBDX) -.707 NBDY+.5 ADIAX-.5 ADSRAlQ X2 
Transfer result to line an. 

ADIAY 

mero/g 

line b - line d - l \ 

PI PA X2G 

cm/sec2 

line k - line 1» ( \ 

PIPA Y2G 


line a - line i - ( ) 

PIPA Z2G 

cm/sec2 

1960.52 7 line w x 1 cm/sec/pulse - 

Subtract 1.000000 from this ▼nine,, multiply x 10® end transfer 
results to line ao. 

X PIPA. S. F. 

cm/sec/ 

pulse 

1960. 52 7 line x X 1 cm/sec/pulse • . ; : r 

Subtract 1. 000000 Trom this value, multiply x 10® and transfer 

results to line ap. 

Y PIPA S. F. 

cm/sec/ 

pulse 

I960. 52 4 line vXl cm/eec/wilse m . , 

^F*L C f t P00000 from this value,, multiply x 10,® and. transfer 
results to line aa» .... .. .. . . 

Z PIPA S. F. 

cm/sec/ 

Dulse 

1/2 (line b + line d) ■ ( ) —. — 

Transfer results to line ar 

X PIPA Bias 

cm/sec 2 

1/2 (line k + line 1) * ( ) —.—- 
Transfer results to line as 

Y PIPA Bias 

cm/sec z 

1/2 (line g ♦ line i) • ( ) —.- 

Transfer results to line at 

Z PIPA Bias 

cm/sec 2 
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, TABLE V 


Y 

Y' 

0 

2 

1 

3 

2 

2 

8 

3 

4 

6 

5 

7 

6 

• 

7 

7 


DATA SHEET 
<*i) 


PARAMETER 

UNITS 

MIN 

_ VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

NBDY 

meru 

-15 


+15 



NBDZ 

meru 

-15 


+15 



NBDX 

meru 

-15 


+15 



ADSRAY 

meru/g 

-40 


+40 



ADSRAZ 

meru/g 

-40 


+40 



ADSRAX 

meru/g 

-40 


+40 



ADIAX 

meru/g 

-100 


+100 



ADIAZ 

meru/g 

-100 


+100 



ADIAY 

meru/g 

-100 


+100 



X PIPA 8. F. error 
from line z 

PPM 

-1900 


+1900 



Y PIPA S. F. error 
from line aa 

PPM 

“1900 


+1900 



Z PIPA S. F. error 
from line ab 

PPM 

-1900 


+1900 



X PIPA Bias j 

from line ac 

cm/sec 2 

-3.1 


+3.1 



Y PIPA Bias , 

from line ad 

cm/sec 2 

-3.1 


' +3.1 . 



Z PIPA Bias | 

- from line ae 

cm/sec^ 

-3.1 


+3.1 
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DATA SHEET 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

‘ meru 


NBDZ 

meru 


NBDX 

meru 


ADSRAY 

meriV'g 


ADSRAZ 

meru/g 


ADSRAX 

meru/g 


ADIAX 

meru/g 


ADIAZ 

nuru/g 


ADIAY 

meru/g 


X PIPA S. F. error * 

PPM 


Y PIPA S. F. error 

PPM 


Z PiPA S. F. error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec2 
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DATA SHEET 
(x f 2) 


PARAMETER 

UNITS 

r— — ■ 

RECORDED VALUE 

NBDY 

meru 


NBDZ 

merit 

. 

NBDX 

meru 


ADSRAY 

meru/g 


ADSRAZ 

meru /g 


ADSRAX 

meru/g 


ADIAX 

meru/g 


ADIAZ * 

meru/g 


ADIAY 

meru/g 


X PIPA S. F. error 

PPM 


Y PIPA S. F. error 

PPM 


Z PIPA S. F. error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 
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DATA SHEET 


PARAMETER 

1 UNITS 

[ 

NBDY 

1 mem 

NBDZ 

1 mem 

NBDX 

mem 

ADSRAY 

meru/g 

ADSRAZ 

mem/g 

ADSRAX 

mem/g 

" i 

ADIAX 

! 

mem/g 

ADIAZ 

mem/g 

ADIAY 

mem/g 

X PIPA S. F. error 

PPM 

Y PIPA 8. F. error 

PPM 

Z PIPA S. F. error 

PPM 

X PIPA Bias 

cm/sec2 

Y PIPA Bias 

cm/sec 2 

Z PIPA Bias 

cm/sec 2 
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bATA SHEET 


PARAMETER 

UNITS 

Dl 

MAX 

D2 

MAX 

I>3 

MAX 

r- 

NBDY 

meru 


•.0 


9.0 


11.0 


NBDZ 

meru 


6.0 


9.0 


11.0 


NBDX 

meru 


6.0 


9.0 


11.0 


ADSRAY 

meru/g 


14.0 


21.0 


25.0 

ADSRAZ 

meru/g 


14.0 


21.0 


25.0 

ADSRAX 

meru/g 


14.0 


21.0 


25.0 

ADI AX 

meru/g 


17.0 


33.0 


40.0 

A DIAZ 

meru/g 


17.0 


33.0 


40.0 

ADIAY 

meru/g 


17.0 


33.0 


40.0 

X JIPA S. F. 

Error PPM 


400 


500 


600 

Y PIPA S. F. 

Error PPM 


400 


500 


600 

Z PIPA B. F. 

Error PPM 


400 


500 


600 

X PIPA Bias 

cm/sec 2 


0 . 50 


0. 70 


0.90 

Y PIPA Bias 

cm/sec 2 


0.50 


0.70 


0.90 

Z PIPA Bias 

cm/sec 2 


| 0.50 

i 


0.70 

_fcl 


0.90 
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6.3.10.2.2 Enter 0001 into R155. Verify and execute. 

6 .3.10.2.3 Enter 1111 into R154. Verify and execute. 

6 .3.10.2.4 Enter in C-156 iXX. X001114. (Enter a value for XX. X which will adjust the r ‘> ' 

♦14V power supply (GG 1020) as monitored on the CRT, to 12.1 (*0.1, -0), 0)vdc. See Figur«i2. y 
Execute. • * 


6 .3.10.2.5 Enter in C-156 ±XX. X001124 (Enter a value for XX. X which will adjust the +4V 
power supply (GG 1030) as monitored on the CRT, to 3.4 (40.03, -0,00) vdc. See Figujre 2% 

Execute. 

6.3.10.2.6 On K-148 press ERROR RESET. 1 

6 .3.10.2.7 On K-148 initiate LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

Wait 200 seconds. Verify RESTART lamp on the DSKY is not lit. 

6 .3.10.2.7.1 Into R154 insert 0011. Verify and execute. 

6 .3.10.2.8 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 

Verify RESTART lamp on the DSKY is iighted. 

6 .3.10.2.9 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to ON. Into Jt-154 
insert 1111* Verify god execute. A Press ERROR RESET.. Perform the following DSKY operations. 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6 .3.10.2.10 Enter in C-156 (4) XX. X001114 (Enter a value for XX. X which will adjust the 

414V power supply (GG 1020) as monitored on the CRT, to 16.4 (40. T, -610) vde. See Figure 2. ) \ 

Execute. 


6 .3.10.2.11 On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART lamp on 
DSKY is not lighted. 

6.3.10.2.11.1 Into R154 insert 1100. Verify and execute. 

6 .3.10.2.12 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTART lamp on the DSKY is lighted. Set the INHIBIT VOLTAGE FAIL switch to ON, Into R-154 
insert 1111, Verify and execute. Press ERROR RESET.. Perform the following DSKY operations. 


VERB 21 NOUN 27 ENTR 
77767 ENTR 
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6.3.10.2.13 Enter In C-156 ±XX. X001124 (Enter a value for XX. X which will adjust the 4V 

power supply (GG 1030) as monitored on the CRT, to 4.6 (fO.03,. ^P.^ vd^ See Pign^e % m ^ 

Execute. 

6.3.10.2.14 On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART lamp on 
DSKY is not lit. 

6.3.10.2.14.1 Into R154 Insert 0011. Verify and execute. 

6.3.10.2.16 On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. Verify 
RESTARr lamp on the DSKY is lit. Set the INHIBIT VOLTAGE FAIL switch to ON. Into R- 154 , 
insert 111L£ Vferify ancLexecute.’.1 Press ERROR RESET, Perform the following DSKY operations: 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.16 Enter in C-156 (±) XX. X001114 (Enter a value for XX. X which will adjust the 

14V power supply (GG 1020) as monitored on the CRT, to 12.1 (46.1, -6) 6) vde* Res Figure 2. ♦- 

Execute. - - ~ X 

6.3 .10.2. 17 On K-148 press ERROR RESET. Watt 200 seconds. Verify RESTART lamp on 
DSKY is not lighted. 

6.3.10.2.17.1 Into R154 insert 1100. Verify and execute. 

6.3.10.2.18 On the PSA Adapter Module plaoe INHIBIT VOLTAGE FAIL switch to OFF. 

Verify RESTART lamp on the DSKY is lighted. 

6.3.10.2.19 On R-154 enter 0000. Execute. 

6.3.10.2.20 On R-155 enter 0000. Execute. 

6.3.10.2.21 On K-148 terminate the LGC Self-Check by entering the following: 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.3.10.2.22 On K-148 press ERROR RESET. 

6 .3.11 LGC Clock Frequency Test 

6.3.11.1 Insure that LGC Operate power has been applied for a min imum of 10 minutes 
before performing this test. 

6.3.11.2 Verify that the counter is connected to the 3.2kc signal on the hardline. 


67 . 



Hi *oc 


APOLLO G&N Specification % 
ND1002323 REV M : 



/fCa CoUTf&i. \t>LTA<»S (iXXX) 


to* 


ltd 


k»4> 


1 S 0 


\ 140 

I 

^ /JU) 


tnc\ 




& 


n 


□ 

□ 




n 

n 




j 

1 


n 

j 

1 

“ 

“ 


J 

1 

1 

1 

" 

L 

” 

" 

“ 

“ 

1 








1 



■ 









■ 










H 


■ 











■ 





1 




■ 




1 






■ 


■ 











■ 









■ 





1 







■ 











■ 









■ 























■ 









1 























■ 









R 























■ 









m 























■ 









■ 























■ 









■ 























■ 









■ 




■ 



















■ 









■ 




1 



















a 

■ 





V i 4 VOCLGC SUPPLY 







n 



/ 
















2 

q 







_j 



rxj r (.ov 







7 


n 








-j 


C~kT6 

* 

KXilOOWf 

_ 



4 














— 



— 

— 


— 

— 





““ 





/ 































y 













































“i 

















□ 



4c£ cc#r#0L voltxgg (txx.x) 
1 * FIGURE 2 ~ 


Of* 9 ' 













APOLLO GlrN Specification 
KD1002323 REV H 


6 .3* 11.3 Insure that the counter has been warming up for a minimum of 30 minutes. 

6.3.11.4 On the counter, 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 ps TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

6.3.11.5 Verify proper counter operation. 

6 .3.11 .6 Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

6 .3.11.7 Plug in the Preset unit and set: 

MODE switch to PRESET 
N switches to 96000 


6 .3.11.8 Turn SAMPLE RATE control fully clockwise (HOLD). Wait 35 seconds for counter 
display to fill. 

6.3.11.9 Start counting by depressing RESET switch on counter. 

6.3.11.10 After approximately 30 seconds, read and record counter display. 

6.3.11.11 Repeat steps 6.3.11.9 and 6.3.11.10.9 times. 


6 .3.11.12 The average of the 10 previous readings shall be 30.000000±0.000060 seconds. 


6.3.11.13 Insure that the System is not in IMU Operate. 


6.3.11.14 Enter Jtfcefollowing;on K-a4$uiv.tl . 

VERB - VERB 60 _ JENTR 

. Press and holcTfhe PRO pushbutton on the DSKY for 3 

seconds. Verify 'the STANDBY lamp is lighted. 

0*2000 ij* jS jl 


Q. 3.11.15 Repeat steps 6.3. U, 

lighted. 



seconds. Verify the Standby lamp is 
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6.3.11.16 Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify the STANDBY 
lamp is not lighted. If the STANDBY light remains lit, depress the PRO pushbutton for it maximum 
of two additional times* RESTART lamp may come on. Enter VERB 61 ENTR on K-148. 


6.3.11.17 On the Computer Control and Reticle dimmer assembly, press and hold MARK X 
pushbutton. 

6.3.11.18 On the DSKY observe 
VERB 05 NOUN 31 

Row 1 - 00112 * 

Prog Alarm lamp is lighted 
Press Error Reset 

6.3.11.19 Enter the following on K-148 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

\ . 

6.3.11.20 Observe that DSKY Row 1 displays 00004. a 

6.3.11.21 Release MARK X pushbutton 

6.3.11.22 Observe that DSKY Row 1 displays 00000. 

6.3.11.23 Press and hold the MARK Y pushbutton on the Computer Control and Reticle Dimmer 
Assembly. 

6.3.11.23.1 On the DSKY Observe 

VERB 05 NOUN 31 
Row 1 * 00112 

Program Alarm lamp is lighted 
Press ERR Reset 

6.3.11.23.2 Enter the following on K-148: . 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

6.3.11.24 Observe that DSKY Row 1 displays 00010. 

6.3.11.25 Release MARK Y pushbutton 

6.3.11.26 Observe that DSKY Row 1 displays 00000. 
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6.3.11.27 Press and hold the REJECT pushbutton on the Computer Control and Reticle Dimmer 
Assembly. 

6.3.11.27.1 On the DSKY observe 

VERB 05 NOUN 31 

Row 1 * 00112 

Prog alarm lamp is lighted 

Press ERR Reset ‘ 

6.3.11.27.2 Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

6.3.11.28 Observe that DSKY Row 1 displays 00020. 

6.3.11.29 Release the REJECT pushbutton. 

6.3.11.30 Observe that DSKY Row 1 displays 00000. 

6.3.11.31 On the DSKY perform the following operation 
VERB 36 ENTR 

6.3.11.32 On panel 11 close PGNS AOT lamp circuit breaker. On the Computer Control and 
Reticle dimmer assembly, rotate the RETICLE BRIGHTNESS control to its m inim um light in¬ 
tensity position. View through the AO.T and verify that the reticle lamp is off. 

6.3.11.33 While viewing through the AOT, slowfy rotate the RETICLE BRIGHTNESS control , 
to increase thereticle brightness until a stop is reached. Observe that the reticle brightness 
has increased in intensity. Return RETICLE BRIGHTNESS control to off state* Oa panet 11 open 
PGNS AOT. tamp oircuit breaker*. . 

6.3.11.34 AOT eyepiece Heater Test. 

6.3.11.34.1 Secure milliameter HP 428B and current probe HP428A-21A. 

6.3.11.34.2 Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing cord 
away from PI back to fifth tie point. 

6.3.11.34.3 Clip current probe HP428A-21A to blue wire in cable with red arrow pointing away 
from PI. Measure and record current indication. The current shall be between 139 and 244 ma. 

6.3.11.34.4 Remove current probe, push lacing cord back to PI and spot tie. 

6.3.12 Gimbal Friction Test 

6.3.12.1 Inner Gimbal Friction Test 

6.3.12.1.1 On K-148 enter the following sequence: 

VERB 41 NOUN 20 
+00000 
+00000 
+00000 

Wait 15 seconds 
VERB 41 NOUN 20 
+17000 
+17000 

+17000 ^ ^ 

Walt 15 seconds 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 
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VERB 41 

NOUN 20 

ENTR 

+27000 


ENTR 

+27000 


ENTR 

+27000 


ENTR 

Wait 15 seconds 


VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 


0.3.12.1.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (±00200). 
6.3.12.1.3 Set ap Analog Recorder to monitor the following signals: 


MEAS. NO, 

SIGNAL NAME 

a. 

GG2110 

1G Torque Motor Current 

b. 

GG2106 

IG Servo Error Total 

0. 

GG2107 

IG Servo Error in Phase 

d. 

GG2112 

IG lx Resolver Sine 

e. 

GG2113 

IG lx Resolver Cosine 

f. 

GG2220 

IG CDU Fine Error 

ft- 

GG1201 

IMU 28V 1% 800 CPS 

h. 

GG222I 

IG CDU Coarse Error 

, 12.1.4 Set up Analog Recorder to monitor the 

MEAS NO. 

. SIGNAL NAME 

a. 

GG2300 

PIPA TEMP 

b. 

GG2301 

TRIG TEMP 

0 . 

GG1520 

+28 VDC LGC OPR BUS 


6.3.12.1.5 After 10 seconds has elapsed since step 6.3.12.1.1, enter the following into K-148. 


VERB 21 
00403 

00000 

NOUN 01 
ENTR 

ENTR 

ENTR 

,12.1.6 Verify on CRT, 

DSKY display 

VERB 21 

Rl- 

R3- 

NOUN 01 
00000 

00403 


, 12.1.7 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 

ENTR 

ENTR 

37777 

ENTR 

ENTR 

37743 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

(once) 
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6.3.12.1.8 IG - 360* TORQUE 

6.3.12.1.9 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 

00370 ENTR 

Record contents of CRT DSKY Row 1 xxxxY 

VERB 21 NOUN 01 ENTR 

00370 ENTR 

XXXXY* . ENTR 

Where Y* is obtained from Table 1 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal (GG2110) 
drops to a quiescent level (approximately 12 minutes), stop the recorders. 


6.3.12.1.11 On K-148 enter the following sequence: 


VERB 40 NOUN 20 

ENTR 

Wait 3 seconds 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 


6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate +00000 (±00200). 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the following' 
sequence into K-148: 


VERB 21 NOUN 01 ENTR 
00403 ENTR 

00000 ENTR 
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6.3.12.1.14 Verify on CRT, DSKY display 


VERB 21 

NOUN 01 


R1 

00000 


R3 

00403 


6.3.12.1.15 

On K-148 enter the following sequence: 

NOUN 15 

ENTR 


00000 

ENTR 

ENTR 

40000 

ENTR 

ENTR 

40034 

ENTR 

ENTR 

00000 

ENTR 

ENTR • 

00000 

. ENTR 

(once) 

6.3.12.1.16 

IG + 360* TORQUE I 

6.3.12.1.17 

On K-148 enter the following sequence 


V +. ‘ 


VERB 42 ENTR 

VERB 33 ENTR V 

i ’ 

6.3.12.1.18 Monitor analog recorder* When the IG Torque Motor Current signal (GG2110) 
drops to a quiescent level (approximately 12 minutes), stop the recorders. 

6.3.12.2 Outer Gimbal Friction Test 


6.3.12.2.1 On K-148 enter the following sequence: 


VERB 40 NOUN 20 

ENTR 

Wait 3 seconds 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

400000 : 

ENTR 

4-00000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

417000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 
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6.3.12.2.2 On the CRT, verify CDU X, CDU Y, CDU Z indicate +00000 (±00200). 

6.3.12.2.3 Set up analog recorder to monitor the following: 


MEAS NO, 


SIGNAL NAME 


a* 

GG2167 

OG 

b. 

GG2170 

OG 

c. 

GG2166 

OG 

d. 

GG2280 

OG 

e. 

GG2172 

OG 

f. 

GG2173 

OG 

g- 

GG2281 

OG 


Servo Error In Phase 
Torque Motor Current 
Servo Error Total 
CDU Fine Error 
lx Resolver Sir* 
lx Resolver Cosine , 
CDU Coarse Error 


6.3.12.2.4 After 10 seconds has elapsed since step 6.3.12.2.1 enter the following sequence 
into K-148: 


VERB 21 
00403 

37777 

NOUN 01 
ENTR 
ENTR I 

ENTR 

6.3.12.2.5 Verify on CRT, 

DSKY display 

VERB 21 

NOUN 01 


R1 

37777 


R3 

00403 


6.3.12.2.6 On K-148 enter the following sequence: 

NOUN 15 

ENTR 


37743 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

(once) 

6,3,12,2,7 OG 

- 360* TORQUE 
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6.3.12.2.8 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.2.9 Monitor analog recorder. When the OG Torque Motor Current signal (GG2170) 
drops to a quiescent level (approximately 12 minutes) stop the recorders. 

6.3.12.2.10 On K-148 enter the following sequence; 


VERB 40 NOUN 20 

ENTR 

Walt 3 seconds 


VERB 41 NOUN 20 

ENTR 

400000 

ENTR 

400000 

ENTR 

400000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

417000 

ENTR 

417000 

ENTR 

417000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

427000 

ENTR 

427000 

ENTR 

427000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

400000 

ENTIt 

400000 

ENTR 

400000 

ENTR 


6.3.12.2.11 On the CUT. verify CDU X, CDU Y, CDU Z indicate 400000 (±00200). 

6.3.12.2.12 After 10 seconds has elapsed since step 6.3.12.2.10, enter the following sequence 
into K-148. 

\TERB 21 NOUN 01 ENTR 
00403 ENTR 

40000 ENTR 

6.3.12.2.13 Verify on CRT, DSKY display. 

VERB 21 NOUN 01 
R1 40000 

R3 00403 
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6.3.12.2.14 On K-148 enter the following sequence: 


NOUN 15 ENTR 
40034 ENTR 

ENTR 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR ^ 

00000 

ENTR 

ENTR 

00000 

ENTR 

ENTR 

6.3.12.2.15 

OG +360* TORQUE 

6.3.12.2.16 

On K-148 enter the following sequence 

VERB 

42 

ENTR 


VERB 33 ENTR 

6.3.12.2.17 Monitor analog recorder. When the OG torque Motor Current signal (GG2170) 
drops to a quiescent level (approximately 12 minutes) stop the recorders. 

6.3.12.3 Middle Gimbal Friction Test 

6.3.12.3.1 On K-148 enter the following sequence: 


VERB 40 NOUN 20 ENTR 

Wait 3 seconds 


VERB 41 NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+06750 

ENTR 
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6.3.12.3.2 On the CRT, verify CDU X = +00000*0.0200, CDU Y = *00000*00200, and CDU Z * 
+06750*00200. 

6.3.12.3.3 Set up analog recorder to monitor the following: 


MEAS. NO. 

SIGNAL NAME 

a. GG2136 

MG Servo Error Total 

b. GG2137 

MG Servo Error In Phase 

c. GG2140 

MG Torque Motor Current 

d. GG2143 

MG lx Resolver Cosine 

e. GG2250 

MG CDU Fine Error 

f. GG2142 

MG lx Resolver Sine 

g. GG2251 

MG CDU Coarse Error 


6.3.12.3.4 After 10 seconds have elapsed since step 6.3.12.3.1, enter the following sequence 
into K-148: 

VERB 21 NOUN 01 ENTR 
00403 , ENTR 

00000 ENTR 

6.3.12.3.5 Verify on CRT, DSKY display 

VERB 21 NOUN 01 . , 

R1 * 0000 
R3 - 00403 

6.3.12.3.6 On K-148 enter the following sequence: 

ENTR 

ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR ENTR 
ENTR (once) 

6.3.12.3.7 MG - 135° TORQUE 

6.3.12.3.8 On K-148 enter the following sequence: 

VERB 42 ENTR 

VERB 33 ENTR 

6.3.12.3.9 Monitor analog recorder. When MG Torque Motor Current (GG2140) drops to a 
quiescent level (approximately 6 minutes), stop the recorders. 


NOUN 15 
00000 
00000 
00000 
14000 
00000 
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6.3.12.3.10 On K-148 enter the following sequence: 


VERB 40 NOUN 20 ENTR 
Wait 3 seconds 


VERB 41 NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

-06750 

ENTR 


6.3.12.3.11 On the CRT, verify CDU X * +00000±00200, CDU Y * +00000+00200, and 
CDU Z » -06750+00200. 


/ 
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6.3.12.3.12 After 10 seconds has elapsed since step 6.3.12.3.10, enter the following 
sequence into K-148. 


VERB 21 NOUN 01 ENTR 
00403 ENTR 

00000 ENTR 


6.3.12.3.13 On the CRT, DSKY display verify: 

VERB 21 NOUN 01 

Rl- 00000 

R3 - 00403 

6.3.12.3.14 On K-148 enter the following sequence: 


NOUN 15 

ENTR 


00000 

ENTR 

ENTR 

00000 

3NTR 

ENTR 

00000 

ENTR 

ENTR 

63777 

ENTR 

, ENTR 

77777 

ENTR 

(once) 


6.3.12.3.15 MG ♦188* TORQUE, a using a char* * pw o,' v -c. : ’iORQUL) 

6.3.12.3.16 On K-148 enter the following sequence: 

VERB 42 ENTR 1 
VERB 33 ENTR 

6.3.12.3.17 Monitor analog recorder. When the MG Torque Motor Current signal (GG2140) 
drops to a quiescent level (approximately 6 minutes) stop the recorders. 

6.3.12.3.18 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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6.3.12.4 Teat Analysis 

6 . 3. 12 . 4.1 Remove the strip charts from analog recorders 

6.3.12.4. 2 Examine the traces of the recorded measurements for all six phases of this 
test to detect any sharp discontinuities. Disregard transients of 0.5 second duration or 
less on the Glmbal Torque Motor current traces and disregard all transients on the CDU 
Fine Error and CDU Coarse Error traces. The Glmbal Torque Motor currents shall not 
exceed 0.125 ampere. The CDU Fine Error measurements shall not exceed ±70 my rms. 
The CDU Coarse Error measurement shall not exceed ±680 my rms. 

6.3.13 Stabilization Loop Step Response Test 

6.3.13.1 IG Response Test 

6.3.13.1.1 On K-148 enter the following sequence: 

VERB 40 * NOUN 20 ENTR Walt 3 seconds 

VERB 41 NOUN 20 ENTR 

±00000 ENTR 

+00000 ENTR 

+00000 ENTR 

6.3.13.1.2 On CRT, verify IG MG, and OG glmbal angles are between 358 and 002. 

6.3.13.1.3 Set up analog recorder to monitor the following: 


MEAS NO. 


SIGNAL NAME 

S. GG2110 


IG Torque Motor Current 

b. GG2106 

i 

IG Servo Error Total 

C. GG2109 


IG Servo Error hi Phase 

d. GG2112 


IG IX Resolver Sine 

e. GG2113 


IG IX Resolver Cosine 

f. GG2220 

, 

IG CDU Fine Error 

g. GG1201 


IMU 28V 1 PCT 800 CPS 

6.3.13.1.4 On 

initiate FINE ALIGN by entering the following sequence: 

VERB 42 

ENTR 


+00000 

ENTR 


+00000 

ENTR 


+00000 

ENTR 
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6.3.13.1.5 On the CRT verify CDU X, CDU Y and CDU Z indicate +00000*00200. 

CAUTION: If the transients caused by the subsequent step input do not damp out within 
15 seconds, remove IMU Operate Power. 

6.3.13.1.0 Enter 1000 into R-START 155. 

6.3.13.1.7 Press XEQ/SEAL pushbutton on R-155 to enter the DC step voltage Into the IG 
stabilization loop. 

6.3.13.1.8 Prepare to start analog recorder at a chart speed of 100 mm/sec. (IG RESPONSE 
TEST) 

6.3.13.1.9 Enter 0000 into R-START 155. Start analog recorder. Press the XEQ/SEAL P r 
pushbutton to remove the step input to the IG stabilization loop. 

6.3.13.1.10 After the transient on the recorder has died out, stop the recorder. 

6.3* 13.1*11" Front the Servo Error In Phase signal recorder trace measure the time interval 
(Tl, Fig. 3) between the removal of the step input to the point at which the trace settles to within 
5 percent of the step magnitude (A, Fig. 3). The period Tl, shall not exceed 0.1 second and the 
trace shall have no more than 3 overshoots. 

6.3.13.2 MG Response Test 

6.3.13.2.1 Set up analog recorder to. monitor the following: 


MEAS. NO. 

SIGNAL NAME 

a. 

GG2136 

MG Servo Error Total 

b. 

GG2137 

MG Servo Error in Phase 

c. 

GG2140 

MG Torque Motor Current 

d. 

GG2143 

MG IX Resolver Cosine 

e. 

GG2250 

MG CDU Fine Error 

f. 

GG2142 

MG IX Resolver Sine 

g. 

GG1201 

IMU 28V 1% 800 cps 


6.3.13.2.2 On the CRT, verify CDU X, CDU Y and CDU Z indicate +00000 (*00200). 

CAUTION : If the transients caused by the subsequent step input do not die out within 
15 seconds, remove IMU Operate power. 



APOLLO G&N Specification 
ND1002323 REV 1ft; 

6.3.13.2.3 Enter 0100 into R-8TART 155. Press XEQ/SEAL pushbutton on R-156 to * 
enter the DC step voltage into the MG stabilization loop. 

6.3.13.2.4 Prepare to start analog recorder at a chart speed of 100 mm/sec. (MG RESPONSE 
TEST). 


6.3.13.2.5 Enter 0000 into R-START 155. Start analog recorder. Press XEQ/SEAL 
pushbutton to remove the step input to the MG stabilization loop. 

6.3.13.2.6 After the transient on the recorder has died out, stop the recorder. 

6.3.13.2.7 From the Servo Error In Phase signal recorder trace measure the time interval 
(T1 Fig. 3) between the removal of the step input to the point at which the trace settles to within 

5 percent of the step magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 seconds and the 
trace shall have no more than 3 overshoots. 

6.3.13*3 OG Response Test 

6.3.13.3.1 Set up analog recorder to monitor the following: 


ME AS. NO. 

SIGNAL NAME 

a. 

GG2167 

OG Servo Error In Phase 

b. 

GG2170 

OG Torque Motor Current 

c. 

GG2166 

OG Servo Error Total 

d. 

GG2280 

OG CDU Fine Error 

e. 

GG2172 

OG IX Resolver Sine 

L 

GG2173 

OG IX Resolver Cosine 

f. 

GG1201 

IMU 28V 1% 800 ops 


6.3.13.3.2 On the CRT, verify CDU X, CDU Y and CDU Z indicate +00000 (±00200). 

CAUTION : If the transients caused by the subsequent step input do not die out within 15 
seconds, remove IMU operate power. 

6.3.13.3.3 Enter 0010 into R-ST ART 155. Press XEQ/SEAL pushbutton on R-155 to enter the 
DC step voltage into the OG stabilization loop. 

• 6.3.13.3.4 Prepare to start analog recorder St a chart speed of 100 mm/sec. (OG RESPONSE 
TEST). 

6.3.13.3.5 Enter 0000 into R-155. Start analog recorder. Press XEQ/SEAL pushbutton to 
remove the step input to the OG stabilization loop. 

6.3.13.3.6 After the transient on the recorder has died out, stop the recorder. 


m 
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6.3.13.3.7 From the Servo Error In Phase signal recorder trace, measure the time interval 
(Tl, Fig 3) between the removal of the step input to the point at which the trace settles to within 
5 percent of the step magnitude (A, Fig 3). The period, Tl, shall not exceed 0.1 second and the 
trace shall have no more than 5 overshoots. 

6.3.13.3.8 On K-148 enter the following sequence: . 


VERB 41 

NOUN 20 

ENTR 

+00000 

ENTR 


+60000 

ENTR 


+00000 

ENTR 



Step Out 



TYPICAL STAB LOOP RESPONSE TO STEP INPUT 
FIGURE 3 
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6.3.14 G&N Fine Alignment Test 

6.3.14.1 On K-148 enter: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

6.3.14.2 Record CRT, DSKY Row 1 display as AAAAA and the time of day. 

6.3.14.3 On K-148 enter: 

NOUN 01 ENTR 
ENTR 
ENTR 
NOUN 02 ENTR 
ENTR 

6.3.14.4 Record CRT DSKY Row 1 display as ±BBBBB 

6.3.14.5 Perform the following calculations: 

^ * CCCC. C Contents of high order scalar register in hours. 

. ooOv 


6.3.14.5. b Calculate the times of day at which the contents of the high order scalar will be at 
the following times. 

2.91 

5.82 

8.73 

11.64 

14.55 

17.46 

20.37 

23.30 

6.3.14.6 If the time of day is within 12 minutes of any of those times calculated in 6.3.14.5. b 
when about to complete step 6.3.14.30 wait until that time has passed and then proceed. 

6.3.14.7 On K-148 enter: 

VERB 01 NOUN 01 ENTR 
00370 ENTR 

Record contents of DSKY Row 1 xmY 

VERB 21 NOUN 01 ENTR ' ■ % 

000370 ENTR 

XXXXY* ENTR 

Where Y* is obtained from Table la. 

VERB 57 ENTR 

00003 ENTR 


VERB 21 
01300 
AAAAA 
VERB 06 
01300 
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6.3.14.8 Verify CRT DSKY display is l 

VERB 06 NOUN 61 Hashing 
Rl « +13500 (8M Azimuth) 

R2 * +40748 (Site Latitude) , 


NOTE: If Rl and R2 indications are correct proceed tp step 6.3.14.10. 

6.3.14.9 On K-148 enter: 

VERB 21 ENTR 
+13500 ENTR 
VERB 22 ENTR 
+40748 ENTR 

6.3.14.10 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DSKY display 

VERB 21 NOUN 30 (Flashing) 


6.3.14.11 On K-148 enter: 

0000X ENTR (Test position t either l or 2) 
00000 ENTR (Use AOT) 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (Flashing) 

Disregard Row 1, 2, and 3 indications 

6.3.14.12 On K-148 enter: 

VERB 21 ENTR 

+XXX.XX ENTR (L tgt. true azimuth) 

VERB 22 ENTR 

+XX.XXX ENTR (L tgt. elevation) l„.-' 

VERB 23 ENTR 

00001 ENTR (L tgt. number) 

VERB 33 ENTR 

Observe on CRT DSKY display: 

VERB 06 NOUN 61 (Flashing) 


Disregard Row 1, 2 and 3 indications. 

6.3.14.13 On K-148 enter: 

VERB 21 ENTR 

+XXX. XX ENTR (F tgt. true azimuth) 
VERB 22 ENTR 

+XX.XXX ENTR (F tgt. elevation) . 
VERB 23 ENTR 

00002 ENTR (F tgt. number) 
VERB 33 ENTR 



APOLLO G&N Specification 
ND1002323 REV ~ M 


Observe on CRT DSKY display: 

VERB 51 (flashing) 

R1 = 00001 

6.3.14.14 On Computer Control and Reticle Dimmer Assembly, press MARK X pushbutton. 
Observe on DSKY display: 

VERB 21 NOUN 30 (Flashing) 

6.3.14.15 On DSKY press ENTR 
Observe on DSKY display: 

VERB 21 NOUN 43 (Flashing) 

6.3.14.16 On DSKY enter: 

00001 ENTR (L Detent Code) 

Observe on DSKY display , ^ 

VERB 21 NOUN 42 (Flashing) 

6.3.14.17 Set AOT to "L" position * 

6.3.14.18 Rotate AOT control knob until the center of the L tgt reticle is super imposed between 
the double Y reticle. Record AOT counter value as LY XXX. XX. 

6.3.14.19 Relate AOT control knob until the center of the L tgt reticle is superimposed between 
the double lines of the SPIRAL reticle. Record AOT counter value as LS XXX. XX. 

6.3.14.20 On DSKY enter: 

sfcXXX.XX ENTR (value of LY) 

Observe on DSKY display: 

VERB 22 NOUN 42 (flashing) 

6.3.14.21 On DSKY enter: 

±XXX.XX ENTR (Value of LS) 

Observe on DSKY display: 

VERB 51 (Flashing) 

R1 = 00002 
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6.3.14.22 On Computer Control and Reticle Dimmer Assembly, press MARK X pushbutton. 
Observe on DSKY display: 

VERB 21 NOUN 30 (Flashing) 

6.3.14.23 On DSKY press ENTR. Observe on DSKY display: 

VERB 21 NOUN 43 (Flashing) 

6.3.14.24 On DSKY enter: 

00002 ENTR • (F Detent Code) 

Observe on DSKY display: 

VERB 21 NOUN 42 (Flashing) 

6.3.14.25 Set AOT to "F" position 

6.3.14.26 Rotate AOT control knob until tbe center of the F tgt. reticle is super imposed 
between the double Y reticle. Record AOT counter value as FY XXX. XX. 

6.3.14.27 Rotate AOT control knob until the center of the F tgt. reticle is superimposed between 
the double lines of the SPIRAL reticle. Record AOT counter value as FS XXX. XX. 

6.3.14.28 On DSKY enter: 

4XXX.XX ENTR (value of FY) 

Observe on DSKY display: 

VERB 22 NOUN 42 (Flashing) 

6.3.14.28 On DSKY enter: 

±XXX.XX ENTR (value of FS) 

NOTE: Watt until DSKY display indicates VERB 51 (Flashing) R1 = 00001 before proceeding. 

NOTE: Before completing step 6.3.14.30 check time of day to verify that the high order scalar 
will not overflow within the next 12 minutes. 

6.3.14.30 Repeat steps 6.3.14.14 through 6.3.14.29. 
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6.3.14.3X In approximately 7 minutes, observe on CRT DSKY display and record. 
VERB 06 NOUN 66 (Flashing) 

R1 * XXXXX (Where number part of Y Bm misalignment about Z 8m ) 

R2 » .XXXXX (Fractional number part of Yam misalignment about Z 8m .) 

6.3.14.32 On K-148 enter. 

VERB 33 * ENTR 
Observe on CRT DSKY display and record: 

VERB 06 NOUN 66 (Flashing) 

El « XXXXX (Whole number part of Z 8m misalignment about Y sm ) 

R2 = .XXXXX (Fractional number part of Z 8m misalignment about Y sm ) 

6.3.14.33 On K-148 enter: 

VERB 36 ENTR 

Press ERROR RESET 

6.3.14.34 Repeat steps 6.3.14.7 through 6.3.14.30. 

6.3.14.35 In approximately 7 minutes, observe on CRT DSKY display and record: 

VERB 06 NOUN 66 (Flashing) 

El = XXXXX (Whole number part of Xsm misalignment about Ysm) 

R2 - . XXXXX (Fractional number part of Xsm misalignment about Yam) 

6.3.14.36 On K-148 enter: 

VERB 33 ENTR 

Observe on CRT DSKY display and record: 

VERB 06 NOUN 66 (Flashing) 

El = XXXXX (Whole number part of Yam misalignment about Xsm) 

R2 * . XXXXX (Fractions! number part of Yam misalignment about Xsm) 


6.3.14.37 On K-148 enter: 


VEEB 36 ENTE 


Press ERROR RESET 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 
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6.3.14.38 Results. The P1PA bias determined'previously in the IMU Performance Test 
(6.3.9) must be subtracted from the resultant data of the test. The PIPA bias terms from 
paragraph 6.3.9 must be multiplied by a factor of 210 before performing the calculations in 
paragraphs 6.3.14.38.1 thru6.3.14.38.4. . 


6.3.14.38.1 T PIPA misalignment 


R1 R2 

About Z axis (from 6.3.14.31) - ±XXXXX. XXXXX sec 
Less Y PIPA bias (from 6.3.9) - -(±XXXXX. XXXXX)sefc 

Y PIPA misalignment about Z axis * — • — — — sec 
This value shall not exceed ± 600 sec 

6.3.14.38.2 Z PIPA misalignment 

R1 R2 

About Y axis (from 6.3.14.32) - ±XXXXX. XXXXX sec 
Less Z PIPA bias (from 6.3.9) * -(±XXXXX. XXXXX)sec 

Z PIPA misalignment about Y axis » ±-•-sec 

This value shall not exceed ± 600 sec 

V 

6.3.14.38.3 X PIPA misalignment 

’ R1 R2 

About Y axis (from 6.3.14.35) « ±XXXXX. XXXXX sec 
Less X PIPA bias from (6.3.9) - -(±XXXXX. XXXXXJsec 
X PIPA misalignment about Y axis * ±—— • —— sec 
This value shall not exceed ±600 lec 

6.3.14.38.4 Y PIPA misalignment 

R1 R2 

About X axis from (6.3.14.36) * ±XXXXX. XXXXX sec 
Less Y PIPA bias (from 6.3.9) - -(±XXXXX. XXXXX) sec 

Y PIPA misalignment about X axis * -— * —— sec 

This value shall not exceed ± 600 sec 

6.3.15 AOT Functional Accuracy Test. 

NOTE: Use of a Dioptometer is required when sighting through AOT. The included 
angles between target LOS shall be known to ±10 arc seconds. The elevation 
of each target LOS shall be known to ±15 arc seconds. 
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6.3.15.1 Insure that G&N System is In the Operate Mode. 

6.3.15.2 On K-148 enter* 

VERB 21 NOUN 03 ENTR 
01462 ENTR 

XXX. XX ENTR (Detent L az data) 

ENTR 

01463 ENTR 

XXX. XX ENTR (Detent F az data) 

ENTR 

01464 ENTR 

XXX. XX ENTR (Detent R az data) 

ENTR 

01465 ENTR 

XXX. XX ENTR (Detent L EL data) 

ENTR 

01466 ENTR 

XXX. XX ENTR (Detent F EL data) 

ENTR 

01467 ENTR 

XXX. XX ENTR (Detent R EL data) 

6.3.15.3 While viewing through the AOT, Instruct a target operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) a target until the center of the reticle is 
visible in the Left and Forward detent AOT positions. To be referred to as target L. 

6.3.15.4 Level the Theodolite base wh’le insuring that the center of the target reticle remains 

in the two fields of view. » 

6.3.15.5 When it has been assured that the Theodolite is level, zero the theodolite azimuth 
dial. 

6.3.15.6 While viewing through the AOT, instruct a target operator to translate (vertically 
and laterally) and rotate (in azimuth and elevation) a target until the target reticle is visible 
in the Right and Forward detent AOT positions. To be referred to as target R. 

6.3.15.7 Level the Theodolite base while assuring that the target reticle remains visible in 
the two AOT fields of view,. 

6.3.15.8 When it has been assured that the Theodolite is level and the target reticle is visible, 
zero the Theodolite azimuth dial. 

6.3.15.9 Verify that the Theodolite bases are level. Place the AOT in each detent position 
from left to right and verify that each target reticle is still visible and in the proper fields of 
view. If adjustments are required insure that the azimuth dial is rezeroed. Repeat this target 
scanning process until the AOT operator is satisfied with target placement. 

6.3.15.10 AOT measurement of X^. 
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6.3.15.10.1 On K-158 enter: 

VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flashing and R1 - 00001 on CRT DSKY display. 

6.3.15.10.2 On Computer Control and Reticle Dimming Assembly, press MARK X pushbutton. 

6.3.15.10.3 Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.10.4 On the DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing. 

00001 ENTR 

Observe yERB 21 NOUN 42 flashing 

6.3.15.10.5 Set AOT in L detent position. 

6.3.15.10.6 Rotate the AOT control knob clockwise until the center of the L target reticle is 
superimposed between the double Y reticle. Read and record LY ■ XXX. XX. 

6.3.15.10.7 Rotate the AOT control knob until t**e center of the L target reticle is superimposed 
between the double SPIRAL lines of AOT reticle. Record AOT dial indication as LS - XXX.XX. 

6.3.15.10.8 On DSKY enter: 

±XXX.XX ENTR (LY from 6.3.15.10.6) 

Observe VERB 22 NOUN 42 flashing. 

±XXX.XX ENTR (LS from 6.3.15.10.7) 

Observe VERB 51 flashing and R1 « 00002. 

6.3.15.10.9 On the Computer Control and Reticle Dimming Assembly press MARK X pushbutton. 

6.3.15.10.10 Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.10.11 On DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing. 

00002 ENTR 
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6.3.15.10.12 Set AOT in F detent position. 

6.3.15.10.13 Rotate the AOT control knob clockwise until the center of the L target reticle 

is superimposed between the double Y reticle. Record AOT dial indication as FLY » XXX. XX. 

6.3.15.10.14 Rotate the AOT control knob until the center of (he L target reticle is super¬ 
imposed between the double SPIRAL reticle lines. Record the AOT dial indication as FLS ■ 
XXX. XX. 


6.3.15.10.15 On the DSKY enter: 

±XXX. XX ENTR (FLY from 6.3.15.10.13) 

Observe VERB 22 NOUN 42 flashing 

± XXX. XX ENTR (FLS from 6.3.15.10.14) 

Observe VERB 06 NOUN 05 displayed. Record Rl, the angle should be zero (0) ±0.08 degree. 
6.3.15.11 AOT measurement of X 2 . ^ 

6.3.15.11.1 On K-148 enter: 

VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flashing and Rl ■ 00001. 

6.3.15.11.2 On the Computer Control and Reticle Dimming Assembly, press MARK X push¬ 
button. 

6.3.15.11.3 Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.11.4 On the DSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing 
00002 ENTR 

Observe VERB 21 NOUN 42 flashing . * 

6.3.15.11.5 Verify AOT is in the F detent position. 

6. 3.15.11.6 Rotate the AOT control knob clockwise until the center of the R target reticle is 
superimposed between the double Y reticle. Record the AOT dial indication as FRY * XXX. XX. 
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6.3.15.11.7 Rotate the AOT control knob until the center of the R target reticle is superimposed 
between the double SPIRAL reticle lines. Record the AOT dial indication as FRS -XXX. XX. 

6.3.15.11.8 On the DSKY enter: 

±XXX. XX ENTR (FRY from 6.3.15.11. 6) 

Observe VERB 22 NOUN 42 flashing. 

±XXX.XX ENTR (FRS from 6.3.15.11.7) 

Observe VERB 51 flashing and R1 - 00002. 

6.3.15.11.9 On the Computer Control and Reticle Dimming Assembly, press MARK X push¬ 
button. 

6.3.15.11.10 Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.11.11 On the DSKY enter: 

00000 ENTR 

Observe VERB 21, NOUN 43 flashing 
00003 ENTR 

Observe VERB 21 NOUN 42 flashing 

6.3.15.11.12 Set the AOT in the R detent position. 

6.3.15.11.13 Rotate the AOT control knob clockwise until the center of the R target reticle 

is superimposed between the double Y reticle. Record the AOT dial indication as RY -XXX.XX. 

6.3.15.11.14 Rotate the AOT control knob until the center of the R target reticle is super¬ 
imposed between the double SPIRAL reticle lines. Record the AOT dial indication as RS - XXX. XX. 

6.3.15.11.15 On (he DSKY enter: 

±XXX. XX ENTR (R Y from 6.3.15.11.13) 

Observe VERB 22 NOUN 42 flashing 

±XXX. XX ENTR (R S from 6.3.15.11.14) 

Observe VERB 06 NOUN 03 displayed. Record Rl, the angle should be zero (0) ±0.08 degree. 
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APPENDIX I 


SIGNAL 

MEASUREMENT TOLERANCES 

GfcN LAB TEST 

SIGNAL NAME . REQUIREMENT 

PSAAM AND/OR 

8CA UNCERTAINTY 1% 
OF FULL SCALE 

GG 1020 link 4* 

+14 vdc LGC Supply 

14.0±0.4 vdc 

0% 

GG 1030 link 4 

+4 vdc LGC Supply 

4.0+0.2 vdc 

0% 

GG 1040 link 5** 

+120 vdc PIPA Supply 

120+6.0 vdc 

1% 

GG 1070 link 4 

+4 vdc CDU Supply 

4.0+0.2 vdc 

0% 

GG 1100 link 4 

"28 vdc Supply . 

-27.5+6.0 vdc 

0% 

GG 1110 link 5 

2.5 vdc Telemetry Bias 

No. 1 

2.5+0.06 vdc ■ 

0% 

GG 1201 link 5 

IMU 28V 800 cps 1% 

28+0.56V rms 

1% 

GG 1202 link 4 

IMU 28V 800 cps 5% 

28+1.4V rms 

1.5% „ 

GG 1203 link 4 

IMU 28V 800 cps 5% 

28+2.IV rms 

1.5% 

GG 1331 link 5 

3.2 kc 28V Supply 1% 

28.6+0.56V rms 

1% 

GG 1500 link 4 

+28 vdc IMU Oper BUS ' 

28.0 -3.5, +5.5 vdc 

0% 

GG 1510 link 4 

+28 vdc IMU ST BY BUS 

28.0-6.0, +5.5 vdc $ 

o% IMUSTBY1 A 
ON only J* 

GG 1513X link 5 

+28 vdc IMU ST BY/OFF 

28.0+1 vdc 

GG 1520 link 4 

+28 vdc LGC Oper BUS 

28.0 +4.5,vde. ' rki 

0% 

GG 1523X link 5 

+28 vdc LGC Operate 

28.0+1 vdc 

0% 

GG 2001 link 5 

X PIPA S.G. OUT IN PH 

+2.5+0.128V rms at lg 

3% 

GG 2021 link 5 

YPIPAS.G. OUT IN PH 

+2.5+0.128V rms at lg 

3% 

GG 2041 link 5 

Z PIPA S. G. OUT IN PH 

+2.5+0.128V rms at lg 

3% 

GG 2106 link 4 

IG Servo Error Total 

0.0+60 MV rms at null 

1% 

GG 2107 link 5 

1G Servo Error IN PH 

0.0+60 MV rms at null 

2% 

GG 2110 link 4 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

0% 

GG 2110 link 5 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

1% 

GG 2112 link 5 

IG IX Resolver Out-Sine 

18.4+1.84V rms at 45* 

2.5% 

GG 2113 link 5 

IG IX Resolver Out-Cosine 

18.4+1.84V rms at 45° 

2.5% 

GG 2121 link 5 

IG IX Resolver Out-Sine 11* 

5.35+0.27V rms at 11° 

2% 

GG 2136 link 4 

MG Servo Error Total 

0.0+60 MV rms at null 

1% 

GG 2137 link 5 

MG Servo Error IN PH 

0.0+60 MV rms at null 

2% 

GG 2140 link 4 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

0% 

GG 2140 link 5 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

1% 

GG 2142 link 5 

MG IX Resolver Out-Sine 

18.4+1.84V rms at 45* 

2.5% 

GG 2143 link 5 

MG IX Resolver Out-Cosine 

18.4+1.84V rms at 45° 

2.5% 

GG 2151 link 5 

MG IX Resolver Out-Sine 11* 

5.35+0.27V rms at 11* 

2% 

GG 2166 link 4 

OG Servo. Error Total 

0.0+60 MV rms at null 

1% 

GG 2167 link 5 

OG Servo Error IN PH 

0.0+60 MV rms at null 

2% 

GG 2170 link 4 

OG Torque Motor Current 

0.9 AMP Max during any 
fine Align Torque 

0% 

NG 1336 link 4 

PH DIFF 3.2kc 

0*±10* 

3% 

GG1510 Link 4 

28V/LGC SYNC 



+28 VDC IMU STBY BUS 

IMU STBY ON-IMU OPER ON 

28.0 -4.5, +4.5 vdc 

o% 0 * ' 
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SIGNAL 

APPENDIX I (Continued) 

G&N LAB TEST 

SIGNAL NAME . REQUIREMENT 

PSAAM AND/OR 

SCA UNCERTAINTY *.% 
OF FULL SCALE 

GG 2170 link 5 

OG Torque Motor Current 

0.9 AMP Max during 
any fine Align Torque 

1% 

GG 2172 link 5 

OG IX Resolver Out-Sine 

18.441.84V rms at 48* 

2.5% 

GG 2173 link 5 

OG IX Resolver Out-Cosine 

18.441.84V rms at 45* 

. 2.5% 

GG 2181 link 5 

OG IX Resolver Out-Sine 11* 

5.3540.27V rms at 11* 

2% 

GG 2219 ltnk 5 

Pitch Attitude Error 

5.0540.5V rms at 17* 

1% 

GG 2220 link 4 

IG CDU Fine Error 

0.040.07V rms at null 

1% 

GG 2221 link 4 

' IG CDU Coarse Error 

0.040.68V rms at null 

1% 

GG 2249 link 5 

YAW Attitude Error 

S. 0540.5V rms at 17* 

1% 

GG 2250 link 4 

MG CDU Fine Error 

0.040.07V rms at null 

1% 

GG 2251 link 4 

MG CDU Coarse Error 

0.040.68V rms at null 

1% 

GG 2279 link 5 • 

Roll Attitude Error 

5.0540.5V rms at 17*1 

1% 

GG 2280 link 4 

OG CDU Fine Error 

0.040.07V rms at null 

1% 

GG 2281 link 4 

OG CDU Coarse Error 

0.040.68V rms at null 

1% 

GG 2300 link 5 

PIPA Temperature 

130.841. FT in Operate 

1% 

GG 2301 link 4 

IRIG Temperature 

13542.5*F in Operate 

1% 

GG 2301 link 5 

IRIG Temperature 

135*2. 5*F la Operate 

1% 

GG 2302 link 4 

IMU Heater Current On 

2841 vdc 

0% 

GG 2303 link 4 

IMU Blower Current On 

2841 vda: 

0% 

GG 3304 link 5 

RR Shaft IX Resolver Out- 
Sine 

19.6540.98V rms at 45* 

2.5% 

GG 3305 link 5 

RR Shaft IX Resolver Out- 
Cosine 

19.6540.98V rms at 45* 

2.5% 

GG 3311 link 4 

RR Shaft CDU Fine Error 

0.040.07V rms at null 

1% 

GG 3312 link 4 

RR Shaft CDU Coarse Error 

0.040.68V rms at null 

1% 

GG 3321 link 4 

RR Trunnion CDU Fine* Error 

0.040.07V rms at null 

1% 

GG 3322 link 4 

RR Trunnion CDU Coarse . .. 
Error 

0.040.68V rms at null 

1%"% 

GG 3324 link 5 

RR Trunnion IX Resolver 
Out-Sine 

19.6540.98V rms at 45* 

2.5% 

GG 3325 link 5 

RR Trunnion IX Resolver 
Out-Cosine 

19.6540.98V rms at 45* 

2.5% 

GG 4300 link 4 

LGC Temperature 

87.5442.5*F 

0% 

GG 6020 link 4 

PIPA Calibration Module 
Temperature 

67.5422.5° F 

0% 

GG 6020 link 5 

PIPA Calibration Module 
Temperature 

67.5422.5*F 

0% 

GG 6021 link 4 

PSA Temperature 

—i.- 

85425.0*F 

0% 
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SIGNAL 

SIGNAL NAME 

G&N LAB TEST 
•REQUIREMENT 

PSAAM AND/OR SCA 
UNCERTAINTY OP 
FULL SCALE 

NG1021 link 4 

14 VDC LGC Noise RMS 

0.4 VRMS Max 

0% 

NG1022 link 4 

14 VDC LGC Noise Peak 

5 volts with rise 




time of 2 to 5 usee 

0% 

NG1031 link 4 

4 VDC LGC Noise RMS 

0.4 VRMS Max 

0% 

NG1032 link 4 

4 VDC LGC Noise Peak 

5 volts with rise 




time of 2 to 50 used 

0% 

NG1071 link 4 

4 VDC CDU Noise RMS 

1.0 VRMS Max 

0% 

NG1072 link 4 

4 VDC CDU Noise Peak 

5 volts with rise 




time of 2 to 50 usee 

0% 

NG1501 link 4 

28 VDC IMU Operate Noise 
RMS 

1.0 VRMS Max 

0% 

NG1502 link 4 

* 28 VDC IMU Operate Noise 

5 volts with rise 



Peak 

time of 2 to 50 usee 

0% 

NG1511 link 4 

28 VDC IMU Standby Noise 
RMS 

1.0 VRMS Max 

Q% 

NG1512 link 4 

28 VDC IMU Standby Noise 

5 volts with rise 



Peak 

time of 2 to 50 usee 

0% 

NG1521 link 4 

28 VDC LGC Operate Noise 
RMS 

1.0 VRMS Max 

0% 

NG1522 link 4 

28 VDC LGC Operate Noise 

5 volts with rise 



Peak 

time of 2 to 50 usee 

0% 


•Link 4 - PSAAM Output Signal 
••Link 5 - SCA Output Signal 
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ADDENDUM X 

LM-l and LM-2 


ADDITION 1: The following procedure will be performed for LM-1 and LM-2 only, 
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6.3.16 Gyrocompassing Test 

6.3.16.1 Insure that the IMU Operate power and LGC Operate power has been applied for a 
minimum of one hour and that the IMU is not in a Gimbal Lock condition. 

6.3.16.2 On K-148 enter the following sequence: 

VERB 57 ENTR 

00006 ENTR 

6.3.16.3 VERB 06 NOUN 61 shall Hash. 

6.3.16.4 The CRT, D6KY display shall display Launch Azimuth. (Launch Azimuth shall be the 
GAEC Navigator Base Azimuth defined by GAEC). 

6.3.16.5 If value for Row 1 is correct, proceed to the next step. If value for Row 1 is incorrect, 
enter the following into K-148: 

VERB 21 ENTR 

sfcXXXXX ENTR Correct launch azimuth (GAEC Nav Base As) 

Verify value in Row 1 is correct. 

6.3.16.6 On K-148 enter the followings 

VERB 33 ENTR 

6.3.16.7 VERB 06 NOUN 61 shall flash. 

6.3.16.8 The CRT, DSKY display shall display Navigation Base Azimuth and Latitude, respectively. 
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6.3.16.9 If the values for Row 1 and Row 2 are correct, proceed to the next step. If the values 
for Row 1 or Row 2 are incorrect, enter the following into K-148. 

If Row 1 is incorrect? VERB 81 ENTR 

4XXXXX ENTR (Correct Nav Base Azimuth) 

If Row 2 is incorrect: VERB 22 ENTR ‘ 

+40.748 ENTR (Correct Site Latitude) 

Verify values for Row 1 and Row 2 are correct. 

6.3.16.10 On K-i.48 enter the following: 

VERB 33 ENTR 

VERB 16 NOUN 20 ENTR 

6.3.16.11 One hour after step 6.3.16,10 has been performed, read and record CRT DSKY 
display of Row 1, Row 2, and Row 3. - 

6.3.16.12 Obtain and record the latest measured value of the following data. 

6.8.16.12.1 NBDX 

6.3.16.12.2 NBDY 

6.3.16.12.3 NBDZ 

6.3.16.12.4 AD1AZ 

6.3.16.12.5 ADSRAY 

6.3.16.12.6 GAEC NB YZ plane about Z local vertical. 

6.3.16.12.7 GAEC NB YZ plane about Y local vertical. 

6.3.16.13 Calculate the vertical and east IRIG coefficient drift contribution to azimuth error 
(<*> Vert). 

a. Drift (vert) * NBDZ+ADIAZ «_meru 

b. Drift (east) - NBDX sin 9 C +NBDY sin (£(♦ 90) + ADSRAY sin (^+ 90 ) 

Where qC^ * Launch Azimuth 

c. + vert * 4.65a + 272 b ■ d egrees 

3600 
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6.3.16.14 Algebraically add -$ (vert) from the Row 1 DSKY display recorded in 6.3.16.11. 
The resultant azimuth error shall be 000.00±000.57 degrees. 

6.3.16.15 Algebraically subtract the value recorded in 6.3.16.12.6 from the Row 3 DSKY display 
recorded in 6.3.16.11. The resultant vertical error about Z local vertical shall be 000.00+000.06 
degrees. 


6.3.16.16 Algebraically subtract the value recorded in 6.3.16.12.7 from the Row 2 DSKY display 
recorded in 6.3.16.11. The resultant vertical error about Y local vertical shall be 000.00±000.06 
degrees. 

6.3.16.17 Two hours after 6.3.16.10 has been performed, read and record CRT DSKY display 
of Row 1, Row 2, and Row 3. 

6.3.16.18 The CRT DSKY display of Row 1 shall be within 000.06 degrees of the value recorded 
in 6.3.16.11. The CRT DSKY display of Row 2 and Row 3 shall be within 000.03 degrees of the 
respective values recorded in 6.3.16.11. 

6.3.16.19 On K-148 enter the following: 

VERB 36 ENTR 

VERB 40 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 
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ADDENDUM 1 
LM-fl and LM-2 


Addition 2: Perform LM-1 and LM-2 feast in accordance wttn tea following Elowgram. 
Addition 3: Place a note after paragraph 6.3.1.6.2. 

NOTE: If the LMP Interlock CB is energized insure that the ATCA switch on LEM 
Panel 16 and the ATCA/PGNCS switch on Panel 11 are in the off position 
before performing the following steps. 




TEST PROCEDURE FLOWSRAM 


FIGURE 1 



APOLLO GAN Specification 
ND1002323 REV :m 




APOLLO G&N Specification 
ND1002323 REV M 


ADDENDUM U 
AURORA 85 


Following are the changes required to make this document applicable for checkout of a G4N 

System with an Aurora 85 Test Rope. 

Addition 1. Paragraph 6.3.7 PGNCS Operational Test 

a. Delete paragraphs 6.3.7.15.2 and 6.3.7.15.3 

b. Subtract an Octal 1 from each of the NOUN display requirements in paragraphs 
6.3.7.20.1, 6.3.7.20.3, 6.3.7.20.5, 6.3.7.20.7, 6.3.7.20.9, 6.3.7.20. LL 
and 6.3.7.20.13. 

Addition t. Paragraph 6.3.8 IRIG Scale Factor Test 

a. Change Paragraph 6.3.6.22 to read as follows: 

The average of die three readings of Scale Factor Error for each of the 6 positions 
shall be 556*1750 PPM. 

Addition 3. Paragraph 6.3.9 IMU Performance Test. 

a. Add the following note prior to step 6.3.9.22. 

NOTE: Paragraph 6.3.9.24 must be performed within one minute after 

VERB 06 and NOUN 66 flash in paragraph 6.3.9.23. In the event a 
PROG alarm is obtained enter VERB 36, press the ENTR pushbutton 
and repeat paragraphs 6.3.9.8 through 6.3.9.24. 

b. Add the following note prior to step 6.3.9.36. 

NOTE: Paragraph 6.3.9.39 must be performed within one minute after 
VERB 06 and NOUN 66 flash in paragraph 6.3.9.38. In the event 
a PROG alarm is obtained enter VERB 36, press ENTR and repeat 
paragraphs 6.3.9.8 through 6.3.9.1. Eniar the following in K-148. 

VERB 25 ENTR 
+00600 ENTR 
+00000 ENTR 
+00003 ENTR 

Repeat paragraphs 6.3.9.28 through 6.3.9.39. 
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6.3.17.4.4 On K-148 enter the following: 

Press ERR RST 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+00000 ENTR 

+03375 ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Verify RR CDU Fail comes ON in approximately 90 second? 
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ADDENDUM m RR INTERFACE 
LTA-8, (MSC) - LM-3 and Subsequent 


RR CDU testing requires that the Rendezvous Radar is operating. The Rendezvous Radar is 
not activated until Integrated testing. To insure that the RR CDU's are operating properly 
the minimum requirements for RR CDU testing are presented here so that they may be included 
as part of the requirements to be demonstrated at the first opportunity after Rendezvous Radar 
activation. 

6.3.17 RR/CDU Control 

6.3.17.1 Command Accuracy 24000* 

6.3.17.1.1 On K-148 enter the following 

VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 

+24000 ENTR \ 

+24000 ENTR 

VERB 34 ! ENTR 


The CRT RR CDU Trunnion and Shaft angle indications shall be 240.00+000.30*. 
6.3.17.2 CDU Fine and CDU Coarse Error 


6.3.17.2.1 Set up analog recorder to monitor the following: 


6.3.17.2.2 


Meas. No. 

Signal Name 

a. GG3311 

Shaft CDU Fine Error 

b. GG3312 

Shaft CDU Coarse Error 

C. GG3321 

Trunnion CDU Fine Error 

d. GG3322 

Trunnion CDU Coarse Error 

On K-148 enter the following: 

VERB 36 

ENTR 

VERB 41 NOUN 40 

ENTR 

+04500 

ENTR 

+04500 

ENTR 

VERB 34 

ENTR 


6.3.17.2.3 Verify the following signals on the CRT, 


RR Shaft IX Sin (GG3304) 

RR Shaft IX Cos (GG3305) 

RR Trunnion IX Sine (GG3324) 
RR Trunnion IX Cos (GG3325) 


18.4+1.84 VRMS 
18.4dfcl.84 VRMS 
18.4+1.84 VRMS 
18.4+1.84 VRMS 
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6.3.17.2.4 Verify that no CDU Fine Error (GG3311, GG3321) exceeds .070 volts. 

6.3.17.2.5 Verify that no CDU Coarse Error (003312. 003322) exceeds . 680 volts. 

6.3.17.3 Deleted. 

6.3.17.3.1 Deleted. ; . 

6.3.17.3.2 ' Deleted. 

VERB 40 NOUN 40 ENTR 

. Wait 10 secoL Is then record the CRT RR CDU Trunnion and Shaft indications; 
the recorded value shall be within ±000.01* of the value recorded above. 

6.3.17.4 RR CDU Fail 

6.3.17.4.1 On K-148 Enter the following; 


VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+60100 t ENTR 

+00000 ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 


Verify RR CDU Fail comes ON la approximately 10 seconds. 

6.3.17.4.2 Chi K-148 enter the following; 


Press ERR RST 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+00000 ENTR 

+00100 ENTR 

VERB 34 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 



Verify RR CDU Fail comes ON in approximately 10 seconds. 
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. 17.4.3 On K-148 enter the following: 

Press ERR RST 


VERB 36 


ENTR 

VERB 41 

NOUN 40 

ENTR 

+03375 


ENTR 

+00000 


ENTR 

VERB 34 


ENTR 

VERB 21 

NOUN 10 

ENTR 

00012 


ENTR 

00001 


ENTR 

Verify RR CDU Fail comes ON in approximately 10 seconds. 


6.3.17.4.4 On K-148 enter the following: 


Press ERR RST 


VERB 36 


ENTR 

VERB 41 

NOUN 40 

ENTR 

+00000 


ENTR 

+03375 


ENTR 

VERB 34 


ENTR 

VERB 21 

NOUN 10 

ENTR 

00012 


ENTR 

00001 


ENTR 


Verify RR CDU Fail comes ON in approximately 10 seconds. 

6.3.17.4.5 On K-148 enter the followii«: 

Prees ERR RST 
VERB 36 ENTR 

VERB 41 NOUN 40 ENTR 
+00000 ENTR 

+00000 ENTR 

VERB 34 ENTR 




Addition!.: 
Addition 2: 
Addition 3: 
Addition 4: 
6.3.7.25 
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ADDENDUM IV 

LM-4 and Subsequent Spacecraft Measurement Deletions 


Delete last sentence of Paragraph 6.3.4.2. 
Delete last two sentences of Paragraph 6.3.4.3. 
Delete Paragraphs 6.3.7.23 and 6.3.7.24. 


Change Paragraph 6.3.7.25 to read as follow’s: 


On K-148, enter the following: 


* VERB 36 ENTR 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


Delete the reference to IRIG temperature from die 
following Paragraph st 

Page 41, Paragraph 6.3.8.2 
Page 43, Paragraph 6.3. 9.2 
Page 49, Paragraph 6.3.9.68 
Page 67, Paragraph 6.3.12.1.4b 
Page 92, Appendix 1. 


Addition 5: 
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6 .3.1.6.5.3 When R3 * 00002, stop the LGC Self Check by entering the K-148 In the following: 

VERB 34 ENTR 
VERB 21 NOUN 27 ENTR 
00000 ENTR 

6 .3.1.6.6 LGC Standby Check 

6 .3.1.6.6.1 On K -148, enter foe following sequence: 

VERB 21 NOUN 17 ENTR 
+00000 ENTR 

Start ACE Countdown clock upon depressing ENTR from an initial setting of 0 HRS, 0 MIN, 

0 SEC, Record difference between LGC time on foe CRT and the Countdown clock. 

VERB 00 ENTR 

Verify on CRT ABL-LGC-STBY is ON 

0.3,1.6.0,2 On DSKY depress PRO pushbutton for approximately 3 seconds. 

i 

6 .3.1.6.6.3 Verify 8TBY status Indicator lamp Is ON. 

0.3.1.6.0.4 On the CRT, verify foe 3.2 KC 28V Supply (QG1331) Is between 28.04 and 29.16V 
RMS. 

6 ,3.1.0.6. 8 C* DSKY depress PRO pushbutton for approximately 3 seconds to return to LGC 
OPERATE mode. II the LGC does not return to foe OPERATE mode, depress foe PRO 
pushbutton for a maximum of two additional times. 


23 
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6.3.1.6.6.6 Verify STBY status indication lamp is OFF. RESTART light may be ON, verify 
LGC WARNING OFF. Press ERROR RESET pushbutton. Enter VERB 61 ENTB on K-148. 

Verify on CRT ABL-LGC-STBY is OFF. Record LGC time on the CRT and time displayed 
on the countdown clock simultaneously. Verify that the difference between the LGC time and - '<■ 
countdown dock is within one seoond of the difference recorded 6r6vlv iet! 

3.1.6.7 Standby/Proceed Check 

6.3.1.6.7.1 On K-148 enter the following: 

VERB 11 NOUN 10 ENTR 
00032 ENTR 

6.3.1.6.7.2 On the DSKY press and hold the PRO pushbutton,. Verify Row 1 of the DSKY 
displays 57777. 

6.3.2 Alarms and Interrupts Test 

6.3.2.1 Parity Fail Test 

6.3.2.1.1 On K-148 enter the following sequence 

VERB 24 NOUN 0J. ENTR 

01600 V w ' A '* r *'"ENTR V ; ' 

33777’ * ENTR 

04353 ENTR \ 

6.3.2.1.2 On CRT, DSKY display, verify R1 * 33777 and R3 - 01600 

6.3.2.1.3 On K-148 enter the following sequence 
VERB 25 NOUN 26 ENTR 


04000 ■ L’.’i ENTR 

01600 i'& ENTR 

00003 i’K ENTR 

verb 30 entr 


6.3.2.1.4 Verify RESTART lamp is ON; r xlO.i i:u. A ,:. .c.v. 

6.3.2.1.5 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall dear. 

6.3.2.2 Rupt Lock-Interrupt Too Long 

6.3.2.2.1 On K-148 enter the following, se qu e nc e, 

VERB 26 NOUN 01 ENTR 


01600 it ENTR 

00004 -NlVt ENTR 

30067 ENTR 

01600 'V' ‘ T " KI IENTR 

VERB 25 NOUN 26 ENTR 
00001 * * ENTR 

01600 ! ENTR 

00008 ENTR 

VERB 31 ENTR 
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6 .3.2.3.6 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 


6 .3.2.4 Nightwatchman Test 


'6.8.2.4.1 On K-148 enter the following sequence 


VERB 24 

NOUN 01 

ENTR 

03400 

ENTR 

01600 


ENTR 

^ 01600 

ENTR 

30001 


ENTR 

00003 

ENTR 

01600 
VERB 25 

NOUN 26 

ENTR 

ENTR 

VERB 30 

ENTR 


6 .3.2.4.2 Verify RESTART lamp is ON. 


6.3.2.4.3 On K-148 enter VERB 36 ENTR. Press ERROR RESET pushbutton. All alarms 
shall clear. 
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6.3. 5.2 The PIPA Calibration Module Temperature (GG6020) shall be between +45 and +90 
DEG F. 

6.3.5.3 The PSA Temperature (GG6021) shall be between +50 and +110 DEG F. 

6.3.5.4 The LGC Temperature (GG4300) shall be between +45 and +130 DEG. F. 

6.3.5.5 The +28 VDC 1MU OPERATE BUS (GG1500) shall be between 24.5 and 33.5 VDC. 

6.5.5.6 The +28 VDC IMU STANDBY BU8 (GG1510) shall be between 28.5 and 32.5 VDC. 

6.3.5.7 The +28 VDC LGC OPERATE BUS (GG1520) shall be between 23.5 and 32.5 VDC. 

6.3.5.8 The +120 VDC PIPA Supply (GG1040) shall be between 114 and 126 VDC. 

6.3.5.9 The -28 VDC Supply (GG1100) shall be between -21.5 and -33.5 VDC. 

6.3.5.10 The +4 VDC CDU Supply (GG1070) shall be between 3.8 and 4.2 VDC. 

6.3.5.11 The IMU 28V 800 CPS 1 pet Supply (GG1201) shall be between 27.44 and 28.56 VRMS« 

6.3.5.12 The IMU 28V 800 CPS 5 pet 90 PH Supply (GG1202) shall be between 26.6 and 29.4 
VRMS. 

6.3.5.13 The IMU 28V 800 CPS 5 pet 0 PH Supply (GG1203) shall be between 25.9 and 30. IV 
RMS. 

6.3.5.14 The 3.2 KC 28V Supply (GG1331) shall be between 28.04 and 29.16V RMS. 

6.3.5.15 The 2.5 VDC T/M Bias (GG1110) shall be between 2 % 44 and. 2.56 VDC. 

6.3.5.16 Tbe +14 VDC LGC Supply (GG1020) shall be between 13.6 and 14.4 VDC. 

6.3.5.17 The +4 VDC LGC Supply (GG1030) shall be between 3.8 and 4.2 VDC. 

6.3.5.18 The phase difference between the 3.2 KC supply and LGC sync shall be 0* +10* 

(NG1336). * . 
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6.3.6.3 perform the following calculation*: 

a. BBB 36 qq ^ * CCCC. C (Contents (hrs) of high order scalar register) 

b. 23.3 - CCCC. C - DDDD. D hours 

c. DDD. D + time of day recorded in 6.3.0.1 * time of day at which high order scalar 
register will overflow. 

6.3.6.4 If time of day is within 12 minutes of that calculated in 6.3.6.3. c when about to 
perform any of the following paragraphs, wait until that time calculated in 6.3.6.3. c has 
passed and proceed. 

6.3.6.5 In K-148 enter the following sequence: 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait IS seconds 


VERB 41 NOUN 20 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

Wait 15 seconds 


VERB 41 NOUN 20 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

Wait 15 seconds 


VERB 57 

ENTR 

00004 

ENTR 


6.3.6.6 Wait 200 seconds, then verify on the CRT, that the X, Y and Z PIPA SG Output 
signals all indicate 0.0±2.5 Volts but not 0. 

6.3.6.7 Approximately 12 minutes after performing step 6.3.6.1, VERB 06 NOUN 66 shall 
flash. 
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6.3.9.70 Calculations 

NOTE: Use Post Vibration or System Test data points only. 


6.3.9.70.1 Y PIPA Data Correction Calculation 

6.3.9.70.1.1 From die uplink file tape, the compressed data tape or the PCM tape, request a 
data reduction of the X and Z accelerometer AV counts (addresses 37 and 41, respectively) and 
the TIME 2 and TIME 1 registers (addresses 24 and 25, respectively) for the period during which 
the Y PIPA test was being performed in positions 5 and 6 of the IMU Performance test. 


6.3.9.70.1.2 Perform the following calculations for position 5. 


g 5 = 


g 5 


Cos 0y 5 
where: 

Gg.= Measured acceleration term , ^ '} 

G 5 =* Corrected acceleration term (line k) 

a2y<- 

Cos 0y 5 = 1 - —^—(for small angles) 
where: 


Je 2 x| + « 2 z 5 


(AVx5 - AVx Bias) (S.F,x) 
(AT) (local g) 

(AVz5 - AVz Bias) (S.F.r) 
(AT) (local g) 


<*5’ 

and: 

9z 5 =* 

«*5“ 

and: 


AV, Bias = (* PIPA Biaa > 

X S.F. X 

_ (Z PIPA Bias) (AT). 
AV Z Bias - S F-i 




S. F. and Bias terms are obtained from positions 1 through 4 of the IMU Performance Test. 
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6.3.9.70.1.3 Perform the following calculations for position 6. 

c ._ °6 
' 6 Cos Oyg 


where: 


G_ ■ Measured acceleration term ^ 

o 

Gg = Corrected acceleration term (line'll 
*2 ' 5 

Cos Oyg * 1 - -.m J " (for small angles) 

Oyg- ^xg ♦ ©2 Z g 


and: 

Ozg* 

Oxg = 


(AVx6 - AVx Bias) 

. (AT) (local g) 

(AVz6 - AVz Bias) (S.F.g) 
(AT) (local g) 


and: 

AVy Bias ■ 'S&£B£*S*U&D 
x S.F. X 

Ay, Bias * iff- P* PA ?i a *).(A l D 

2 S.F. X 

S. F. and Bias terms are obtained from positions 1 through 4 of the IMU Performance Test. 
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6.3.9.70.2 Obtain data from last I RIG and/or HPA test and fill in Data Sheet 

6.3.9.70.3 Obtain data from second last IRIG and/or PIPA test and fill in Data Sheet X|. 2 * 

6.3.9.70.4 Obtain data from third last IRIG and/or Pf PA test and fill in Data Sheet X|. 3 . 


6.3.9.70.5 Perform the following calculations for each item appearing on Data Sheet xj and 
transfer all results to lines au through bi. 


NOTE: 

See paragraph 5 .6 before continuing 


D i- h-i- x i I 

D 2“ h-l'/V I ♦ | X i-2- X l-l| 

D 3 “ I X i-3 - X l- 2 | * | X l-2- X l-l| 

6 .3.10 LGC Voltage Margin Test ' 


6 .3.10.1 Initial Conditions 


+ 


\ 


6 .3.10.1.1 Insure that the G&N System is in the Standby Mode ^ 

6 .3.10.1.2 On the CRT, verify the +28 VDC LGC OPERATE bus is between 23. 5 and 32.5 
vdc (GG 1520). 

6 .3.10.1.3 Rotate the ANNUN/NUM dimmer control for minimum readable EL brightness. 
Insure that the ANUN OVERRIDE switch is OFF. 


6.3.10.2 Voltage Margin Determination. - 

6 .3.10.2.1 On the PSA Adapter Module (PSAAM) (410-31080), place INHIBIT VOLTAGE FAIL 
switch to ON. 


CAUTION: The +4 VDC LGC Supply voltage shall never be operated lower than +2.5 vdc or 
higher than +5.2 vdc (GG1030). 

The +14 VDC LGC Supply shall never be operated less than + 8 .5 vdc or hi^ier 
than +17.0 vdc (GG1020). LTG-ANUN/NUM Control on panel 5 shall be set to DIM during 
the performance of the Voltage Margin Test in order to avoid decreasing the operating life 
of the DSKY EL lamps. 

NOTE: The flashing indication of the LGC supplies may be disregarded for this test. The charts 
in Figure 2 may be used to determine approximate values for "XX. X" values of C-156 voltage 
dial settings corresponding to various power supply voltages. 
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DATA SHEET 


ITEM 

NO. 

PARAMETER 

UNITS 

RECORDED VALUE 

6.3.9. 

11 

+N BDY Position +00001 
Transfer result to line 
af ; ^ 

meru 

( 

6.3.9. 

17 

+X PIPA Test 

Position +00001 

cm/sec 2 

( )oo— 

6.3.9. 

21 

+* BDZ Position +00002 
Transfer result to line ag 

meru 

( )“•- 

6.3.9. 

23 

-X PIPA Test 

Position+00002 

om/eec 2 

( ) 00—. 

6.3.9. 

25 

-N BDX + ADIAX 
Posttion +00002 

meru 


6.3.9. 

29 

-N BDX Position +00003 
Multiply by -1 and trans- 

meru 

( )- 

6.3.9. 

31 

+Z PIPA Test 

Position +00003 

cm/sec 2 

( ) 00—. 

6.3.9. 

35 

+N BDY + ADSRAY 
Position +00004 

meru 

() — 

6.3.9. 

38 

-Z PIPA Test 

Position +00004 

cm/sec 2 

( ) 00-—. 

() — 

6.3.9. 

40 

+N BDZ + ADIAZ 
Position +00004 

meru 

( 

6.3.9. 

45 

+Y PIPA Test 

Position+00005 

cm/sec 2 

( ) 00 -. 

() — 

6.3.9. 

50 

-Y PIPA Test 

Position +00006 

cm/sec 2 

< ) 00-. 

() — 
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DATA SHEET 


ITEM 

NO. 


PARAMETER 


6.3.9 

54 


-NBDX+ . 707 ADSRAX 
Position +00007 


6.3.9, 

58 


-. 707 (NBDZ+NBDY) 
+0.5 (ADIAZ-ADIAY) 

+0.5 (ADSRAY+ADSRA2 ) 
Position +00008 


UNITS 


RECORDED VALUE 


meru 


meru 


6.3.9. -NBDZ+. 707ADSRAZ meru 
62 - Position+00009 
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DATA SHEET 


CALCULATION 

PARAMETER 


line e - line f - ( ) —. — 

(-NBDX+ADIAX) - (-N$DX) 

Transfer result to line al. 

ADIAX 

meru/g 

line h - line a - ( ) —. ~ 

(+NBDY+ADSRAY) - (+NBDY) 

Transfer result to ai. 

ADSRAY 

meru/g 

line j - line c - ( )—. —- 
(+ NBDZ+ADIA Z) - (NBDZ) 

Transfer result to line am. - 

ADIAZ' 

meru/g 

(jine m-line f)xi. 414-( )-.— 

g-NBDX + . 707 ADSRAX) - (-NBDXj X 1.414 

Transfer result to line ak. 

ADSRAX 

meru/g 

(line o+ line c) XI.414- ( ) —.— 

(-NBDZ + .707 ADSRAZ + NBDZ) XI. 414 

Transfer result to line ai. 

ADSRAZ 

meru/g 

(line p - . 707 line a - . 707 line f +. 5 line q -. 5 line t) 

X2 --.— 

(1707 (NBDY-NBDX) +.5 (ADIAY-ADIAX) +.5 ADSRAX 

707 (-NBDX) -. 707 NBDY +. 5 ADIAX-. 5 ADSRAlO X2 
Transfer result to line an. 

ADIAY 

meru/g 




I line k - line 1 - ( ) __ 

■RSXfSBi 





1960.52 7 line w x 1 cm/sec/pulse - 

Subtract 1* 000000 from this value,, jnnittply x 10 ® and transfer 
results to line so. 

X PIPA S. F. 

cm/sec/ 

pulse 

1960.52 7 line x X 1 cm/sec/pulse - 

Subtract 1.000600.from this value,; multiply x 10® and transfer 

results to line ap. 

Y PIPA S. F. 

cm/seo/ 

pulse 

Mmultiply-X 106 „ d tm«rfer 

ZPIPAS.F. 

cm/sec/ 
Dulse _ 

1/2 (line b + line d) « ( ) —. — 

X PIPA Bias 

cm/sec^ 

1/2 (line k + A ine 1) - ( ) —. — 

Y PIPA Bias 

cm/ sec* 

1/2 (line g + line l) - ( )—.- 

Transfer results to line at-- 

Z PIPA Bias 

cm/sec 2 
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TABLET 


Y 

Y’ 

0 

2 

1 

3 

2 

2 

3 

3 

4 

6 

5 

7 

e 

6 

7 

7 


DATA SHEET 
(*i) 


PARAMETER 

— 

UNITS 

MIN 

VALUE 

RECORDED 

VALUE 

MAX 

VALUE 

REJ 

ACC 

NBDY 

meru 

-15 


+15 



NBDZ 

meru 

-15 


+15 



NBDX 

meru 

-15 


+15 



ADSRAY 

meru/g 

-40 


+40 



ADSRAZ 

meru/g 

-40 


+40 



ADSRAX 

meru/g 

-40 


+40 



ADIAX 

meru/g 

-100 


+100 



ADIAZ 

meru/g 

-100 


+100 



ADIAY 

meru/g 

-100 


+100 



X PIPA S. F. error 
from line z 

PPM 

-1000 


+1900 



Y PIPA S. F. error 
from line aa 

PPM 

-1000 


+1900 



Z PIPA S. F. error 
from line ab 

PPM 

-1900 


+1900 



X PIPA Bias 
from line ac 

cm/sec 2 

-3.1 


+3.1 



Y PIPA BUs 
from line ad 

cm/sec 2 

-3.1 


‘ +9.1 * 



Z PIPA BUs 
_ from line ae 

cm/sec 2 

-3.1 


+3.1 





.PARAMETER 


NBDY 

NBDZ 

NBDX 

ADSRAY 

ADSRAZ 

AOSRAX 


AL4AX 


A DIAZ 
ADIAY 


X PIPA S. F. error 


Y PIPA S. F. error 


Z PIPA 8. F. error 


X PIPA Bias 


Y PIPA Bias 


Z PIPA Bias 


APOLLO G&N Specification 
NDl002323 REV i'- N 


lTA SHEET 


UNITS 


meru 


meru 


meru 

meri^/g 

meriv'g 

meru/g 


meru/g 

meru/g 

meru/g 


PPM 


PPM 


PPM 


cm/sec 2 


cm/sec 2 


cm/aec2 
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DATA SHEET 
(Xf2) 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meru 


NBDZ 

meru 


NBDX 

meru 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


AD6RAX 

meru/g 


ADiAX 

meru/g 


A DIAZ 

meru/g 


AD1AY 

meru/g 


X PIPA 8. F. error 

PPM 


Y PIPA S. F. error 

PPM 


Z PIPA S. F. error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 



62 



APOLLO GAN Specification 
ND1002323 REV * N 


DATA SHEET 
< x i-3> 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDY 

meru 

• 

NBDZ 

meru 


NBDX 

meru 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADSRAX 

meru/g 


ADIAX 

meru/g 


A DIAZ 

meru/g 


ADIAY 

meru/g 


X PIPA S. P. error 

PPM 


Y PIPA S. F. error 

PPM 


Z PIPA S. F. error 

PPM 


X PIPA Bias 

cm/sec2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 ! 
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DATA SHEET 


PARAMETER 

UNITS 

I>1 

MAX 

P2 

MAX 

I>3 

MAX 

NBDY 

meru 


e.o 


0.0 


11.0 

NBDZ 

meru 


6.0 


9.0 


11.0 

NBDX 

meru 


6.0 


9.0 


11.0 

ADSRAY 

meru/g 


14.0 


21.0 


25.0 

ADSRAZ 

meru/g 


14.0 


21.0 


25.0 

ADSRAX 

meru/g 


14.0 


21.0 


25.0 

ADIAX 

meru/g 


17.0 


33.0 


40.0 

A DIAZ 

meru/g 


17.0 

\ 

33.0 


40.0 

ADIAY 

meru/g 


17.0 


33.0 


40.0 

X PIPA S. F. 

Error PPM 


400 


500 


600 

Y PIPA S. F. 

Error PPM 


400 


500 


600 

Z PIPA S. F. 

Error PPM 


400 


500 


600 

X PIPA Bias 

cm/sec 2 

i 

0.50 


0.70 


0.90 

Y PIPA Bias 

cm/sec 2 


0.50 


0.70 


0.90 

Z PIPA Bias 

cm/sec 2 


0.50 

L 

0.70 


0.90 
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6.3.10.2.2 On C-156, Insert+025141114. Execute and verify. 

6 .3.10.2.3 Enter 1100 Into R-153. Execute and verify. 

6 .3.10.2.4 Enter 0001 Into R-155. Execute and verify. 

6 .3.10.2.5 Enter in C-156, +XX.X141114. (From Figure 2, enter a value for XX. X which will 
adjust the +14 VDC power supply as monitored on the CRT to a value as close to but not greater 
than 16.4 vdc.) Execute. 

6 .3.10.2.6 On PSAAM, set INHIBIT VOLTAGE FAIL Twitch OFF. Verify RESTART lamp on 
DSKY Is lighted. 

6 .3.10.2.7 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On DSKY depress RSET push¬ 
button and verify RESTART light is OFF. . 

6 .3.10.2.8 Enter in C-156, ± XX. XI41114. (From Figure 2, enter a value for XX. X which will 
adjust the +14 VDC power supply as monitored on the CRT to a value as close to but not lower 
than 12.2 vdc,) Execute. 

6 .3.10.2.9 On PSAAM, set INHIBIT VOLTAGE FAIL switch to OFF. Verify RESTART lamp 
on DSKY is lighted. 

6 .3.10.2.10 On PSAAM, set INHIBIT VOLTAGE FAIL switch to ON. On DSKY depress RSET 
pushbutton and verify RESTART light is OFF. 

6 .3.10.2.11 On C-156, insert +000001114. Execute and verify. 

6 .3.10.2.12 On C-156, insert 4030041124. Execute and verify. 

6.3.10.2.13 Enter in C-156, +XX.X041124. (From Figure 2, enter a value for XX. X whlob 
will adjust the +4 VDC power supply as monitored on the CRT to a value as close to but not 
greater than +4.60 vdc.) Execute. 

6.3.10.2.14 On PSAAM, set INHIBIT VOLTAGE FAIL switch to OFF. Verify RESTART lamp 
on DSKY is lighted. 

6.3.10.2.15 On PSAAM, set INHIBIT VOLTAGE FAIL switch to ON. On DSKY, depress RSET 
pushbutton and verify RESTART light is off. 

6.3.10.2.16 Enter In C-156, +XX.X041124. (From Figure 2, enter a value for XX.X which 
will adjust the +4 VDC power supply as monitored on the CRT to a value as close to but not 
lower than +3.50 vdc.) Execute. 

6.3.10.2.17 On PSAAM, set INHIBIT VOLTAGE FAIL switch to OFF. Verify RESTART lamp 
on DSKY is lighted. 

6.3.10.2.18 On PSAAM, set INHIBIT VOLTAGE FAIL switch to ON. On DSKY, depress RSET 
pushbutton and verify RESTART light is off. 
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6.3.10.2.19 On C-156, insert +XX.X141114. (From Figure 2, enter a value for XX. X which 
will adjust the +14 VDC power supply to a value as close to but not lower than +12.2 vdc.) 
Execute. 

6.3.10.2.20 On K-148, insert: 

VERB 21 NOUN 01 ENTR 
01362 ENTR 

00000 ENTR 

6.3.10.2.21 Verify on CRT that REDOCTR reads 400000. 

6.3.10.2.22 On K-148, Insert 

ERR RSET PRESS 

VERB 21 NOUN 27 ENTR 
77767 ENTR 

6.3.10.2.23 After 200 seconds, verify RESTART lamp on DSKY is off. * 

6.3.10.2.24 On C-156, insert dbXX. XI41114. (From Figure 2, enter a value for XX.X which 
will adjust the +14 VDC power supply as monitored on the CRT to a value as close to but not 
greater than +16.4 vdc.) Execute. 

6.3.10.2.25 After 200 seconds, verify RESTART lamp on DSKY is off. 

6.3.10.2.26 On C-156, enter +XX.X041124. (From Figure 2, enter a value for XX. X which 
will adjust the +4 VDC power supply as monitored on the CRT to a value as close to but not 
greater than+4.60 vdc.) Execute. 

, 6.3.10.2.27 After 200 seconds, verify RESTART lamp on DSKY isoff. 

6.3.10.2.28 On C-156, enter +XX.X141114. (From Figure 2 enter a value for XX. X which 
will adjust the +14 VDC power supply as monitored bn the CRT to a value as close to but not 
lower than +12.2 vdc.) Execute. 

6.3.10.2.29 After 200 seconds, verify RESTART lamp on DSKY is off. 

6.3.10.2.30 On K-148, Insert: 

. VERB 21 NOUN 27 ENTR 
0000 ENTR 

Press Error Reset 

6.3.10.2.31 On R-155, Insert 0000. Execute and verify. 

6.3.10.2.32 On R-153, Insert 0000. Execute and verify. 

6.3.10.2.33 On C-156, insert +000001114. Execute and verify. 

6.3.10.2.34 On C-156, insert 4000001124. Execute and verify. 

6.3.10.2.35 On PSAAM, set INHIBIT VOLTAGE FAIL switch to OFF. 
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6.3.11 LGC Clock Frequency Test 

6.3.11.1 Insure that LGC Operate power has been applied for a minimum of 10 minutes 
before performing this test. 

6.3.11.2 Verify that the counter is connected to the 3.2kc signal on the hardline. 



+14 VDC LGC SUPPLY +4 VDC LGC SUPPLY 
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6.3.15.11.7 Rotate the AOT control knob until the center of the R target reticle is superimposed 
between the double SPIRAL reticle lines. Record the AOT dial indication as FRS ■ XXX. XX. 

6.3.15.11.8 On the DSKY enters 

±XXX. XX ENTR (FRY from 6.3.15.11. Q 

Observe VERB 22 NOUN 42 flashing. 

± XXX. XX ENTR (FRS from 6.3.15.11.7) 

Observe VERB 51 flashing and R1 *00002. 

6.3.15.11.9 On the Computer Control and Reticle Dimming Assembly, press MARK X push¬ 
button. 

6.3.16.11.10 Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.11.11 On the DSKY enter: 

00000 _ ENTR 

Observe VERB 21. NOUN 43 flashing 

00003 ‘ ENTR ^ 

Observe VERB 21. NOUN 42 flashing 

6.3.15.11.12 Set the AOT in the R detent position. 

6.3.15.11.13 Rotate the AOT control knob clockwise until the center of the R target reticle 

is superimposed between the double Y reticle. Record the AOT dial indication as RY - XXX. XX. 

6.3.15.11.14 Rotate the AOT control knob until the center of the R target reticle is super¬ 
imposed between the double SPIRAL reticle lines. Record the AOT dial Indication as RS * XXX. XX. 

6.3.15.11.15 On the DSKY enter: 

±XXX. XX ENTR (R Y from 6.3.15.11.13) 

Observe VERB 22 NOUN 42 flashing * 

> 

iXXX.XX ENTR (R S from 6.3.15.11.14) 

Observe VERB 06 NOUN 03 displayed. Record Rl, the angle should be zero (0) ±0.08 degree. 
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888888 8 888888 8 888888888888888 888888 


SIGNAL 

leao link 4* 
1030 link 4 
1040 link 5** 
1070 link 4 
1100 link 4 
1110 link 5 

1201 link 5 

1202 link 4 

1203 link 4 
1331 link 6 
1500 link 4 
1510 link 4 
1513X link 5 
1520 link 4 
1523X link 5 
2001 link 5 
2021 link 5 
2041 links 

2106 link 4 

2107 link 5 
2110 link 4 

2110 links 

2112 link 5 

2113 link 5 
2121 link 5 

2136 link 4 

2137 link 5 
2140 link 4 

2140 link 5 

2142 link 5 

2143 link 5 - 
2151 link 5 

2166 link 4 

2167 link 5 
2170 link 4 

NG 1336 link 4 
GG1510 Link 4 
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APPENDIX I 

MEASUREMENT TOLERANCES 

PSAAM AND/OR 

GftN LAB TEST SCA UNCERTAINTY 1% 


SIGNAL NAME 

REQUIREMENT 

OF FULL SCALE 

+14 vdc LGC Supply 

14.0+0.4 vdc 

0% 

+4 vdc LGC Supply 

4.0+0.2 vdc 

0% 

+120 vdc PIPA Supply 

120+6.0 vdc 

1% 

+4 vdc CDU Supply 

4.0+0.2 vdc 

0% 

m 28 vdc Supply . 

-27.5+6.0 vdc 

0% 

2.5 vdc Telemetry Bias 

2.5+0.06 vdc - 

0 % 

No. 1 



IMU 28V 800 cps 1% 

28+0.56V Tins 

1% 

IMU 28V 800 cps 5% 

28+1.4V rms 

i.#% ; 

IMU 28V 800 cpe 5% 

28+2. IV rms 

1.5% 

3.2 kc 28V Supply 1% 

28.6+0.56V rms 

1% 

+28 vdc IMU Oper BUS. 

28.0 -3. 5, +5.5 vdc 

0% 

+28 vdc IMU ST BY BUS. 

28.0 -6.0, +5.5 vdc $ 

0 % JMUSTBY7 * 
ON only J® 

, +28 vdc IMU ST BY/OFF 

28.0+1 vdc 

+28 vdc LGC Oper BUS* 

28.0 +4.5, vdc 3 v I 

0% 

+28 vdc LGC Operate 

28.0+1 vdc 

0% * 

X PIPA S.G. OUT IN PH 

+2.5+0.128V rms at lg 

3% 

YPIPA8.G. OUT IN PH 

+2.5+0.128V rms at lg 

3% 

Z PIPA S. G. OUT IN PH 

. +2.5+0.128V rms at lg 

3% 

. IG Servo Error Total 

0.0+60 MV rms at null 

1% 

IG Servo Error IN PH 

0.0+60 MV rms at null 

2% 

IG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

0% 

IG Torque Motor Current 

0.5 AMP Max during any 

1% 


fine Align Torque 


IG IX Resolver Out-Sine 

18.4+1.84V rms at 46*" 

2.5% 

IG IX Resolver Out-Cosine 

18.4+1.84V rms at 46* 1 

" 2.5% 

IG IX Resolve'' Out-Sine 11* 

5.35+0.27V rms at 11* 

2% 

MG Servo Error Total 

0.0+60 MV rms at null 

1% 

MG Servo Error IN PH 

0.0+60 MV rms at null 

2% 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

0% 

MG Torque Motor Current 

0.5 AMP Max during any 
fine Align Torque 

1% 

MG IX Resolver Out-Sine' 

18.4+1.84V rms at 46* 

2.5% 

MG IX Resolver Out-Cosine 

18.4+1.84V rms at 45* 

2.5% 

MG IX Resolver Out-Sine 11* 

5.35+0.27V rms at 11* 

2% 

OG Servo. Error Total 

0.0+60 MV rms at null 

1% 

OG Servo Error IN PH 

0.0+60 MV rms at null 

2% 

OG Torque Motor Current 

6.9 AMP Max during any 
fine Align Torque 

0% 

PH DIFF 3.2kc 

0* +10* 

3% 

28V/LGC SYNC 

1 


+28 VDC IMU STBY BUS 

IMU STBY ON-IMU OPER ON 

28.0 -4.5,44.5 vdc 

°% 94 
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APPENDIX I (Continued) 


PSAAM AND/OR 


SIGNAL 

SIGNAL NAME 

G&N LAB TEST 
REQUIREMENT 

SCA UNCERTAINTY 
. OF FULL SCALE 

GG 2170 link 5 

OG Torque Motor Current 

0. • AMP Max during 

1% 

GG 2172 link 5 

OG IX Resolver Out-Sine 

any fine Align Torque 

18.4±1.84V rma at 49* 

2.6% 

GG 2173 link 5 

OG IX Resolver Out-Cosine 

18.4il.84V r^ra at 45° 

2.5% 

GG 2181 link 5 

OG IX Resolver Out-Sine 11* 

5.3540.27V rms at 11* 

2% 

GG 2219 link 5 

Pitch Attitude Error 

5.05A0.5V rms at 17* 

1% 

GG 2220 link 4 

IG CDU Fine Error 

0.040.07V rms at null 

1% 

GG 2221 link 4 

IG CDU Coarse Error 

0. GAO. 68V rms at null 

1% 

GG 2249 link 5 

YAW Attitude Error » 

5.0540.5V rms at 17* 

1% " 

GG 2250 link 4 

MG CDU Fine Error 

0. 0a 0. 07V rms at null 

1% 

GG 2251 link 4 

MG CDU Coarse Error 

0.0A0.68V rms at null 

1% 

GG 2279 link 5 IT 

Roll Attitude Error 

5.05AO. 5V rms at 17°.: 

1% 

GG 2280 link 4 

OG CDU Fine Error 

0. OAO. 07V rms at null 

1% 

GG 2281 link 4 

- OG CDU Coarse Error 

0.0A0.68V rms at null 

1% 

GG 2300 link 5 

PIPA Temperature 

130.5Al.rF inOperate 

* 1% 

<GG 2301 link 4 

IRIG Temperature 

13542. rF In Operate 

1% - 

GG 2301 link 5 

IRIG Temperature 

135*2. rF In Operate 

1% ‘ 

GG 2302 link 4 

IMU Heater Current On 

2841 vdc 

0% 

GG 2303 link 4 

IMU Blower Current On 

• 2841 yd© ! 

0% 

GG 3304 link 5 

• RR Shaft IX Resolver Out- 

19.6540.98V rms at 45* 

.2.5% 

GG 3305 link 5 

Sine 

RR Shaft IX Resolver Out- 

19.6540.98V rms at 45* 

2.5% 

GG 3311 link 4 

Cosine 

RR Shaft CDU Fine Error 

0.040.07V rms at null 

1% 

GG 3312 link 4 

RR Shaft CDU Coarse Error 

0.040.68V rms at null 

’ 1% 

GG 3321 link 4 

RR Trunnion CDU Fine*Error 

0.040.07V rms at null 

1% 

GG 3322 link 4 

RR Trunnion CDU Coarse 

0.040.68V rms at null 


GG 3324 link 5 

Error 

RR Trunnion IX Resolver 

19.6540.98V rms at 45* 

2.5% 

GG 3325 link 5 

Out-Sine 

RR Trunnion IX Resolver 

19.6540.98V rms at 45* 

2.5% 

GG 4300 link 4 

Out-Cosine 

LGC Temperature 

87.5442.5°F 

0% 

GG 6020 link 4 

PIPA Calibration Module 

67.5422.5°F 

0% 

GG 6020 link 5 ~ 

Temperature 

PIPA Calibration Module 

67.5422.5°F 

0% 

GG 6021 link 4 

Temperature 

PSA Temperature 

85425.0*F 

0% 
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SIGNAL 

SIGNAL NAME 

GW LAB TEST 
REQUIREMENT 

PSAAM AND/OR SCA 
UNCERTAINTY OF 
FULL SCALE 

NG1021 link 4 

14 VDC LGC Noise RMS 

0.4 VRMS Max 

0% 

NG1022 link 4 

14 VDC LGC Noise Peak 

6 volts with rise 



time of 2 to 5 usee 

0% 

NG1031 link 4 

4 VDC LGC Noise RMS 

0.4 VRMS Max 

0% 

NG1032 link 4 

4 VDC LGC Noise Peak . 

5 volts with rise 



time of 2 to 50 used 

0% 

NG1071 link 4 

4 VDC CDU Noise RMS 

1.0 VRMS Max 

0% 

NG1072 link 4 

4 VDC CDU Noise Peak 

5 volts with rise 



time of 2 to 50 usee 

0% 

NG1501 link 4 

28 VDC IMU Operate Noise 
RMS 

1.0 VRMS Max 

0% 

NG1502 link 4 

28 VDC IMU Operate Noise 

5 volts with rise 



Peak 

time of 2 to 50 usee 

0% 

NG1511 link 4 

28 VDC IMU Standby Noise 
RMS 

1.0 VRMS Max 

0% 

NG1512 link 4 

28 VDC IMU Standby Noise 

5 volts with rise 



Peak 

time of 2 to 50 usee 

0% 

NG1521 link 4 

28 VDC LGC Operate Noise 
RMS 

1.0 VRMS Max 

0% 

NG1522 link 4 

28 VDC LGC Operate Noise 

5 volts with rise 


. • 

Peak 

time of 2 to 50 usee 

0% 


♦Link 4 - PSAAM Output Signal 
♦♦Link 5 - SCA Output Signal 


\ 
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ADDENDUM V 


Following are the changes required to make this document applicable for use with 
the Restart Monitor Blackbox P/N 2898989. 


Addition 1: 
5.11.2 


5.11.2.1 


Add paragraphs as follows: 

If a LGC RESTART occurs the following entries should be made 
on DSKY or K-148: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Record the contents of DSKY Row 1. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

! N 

A 

The contents of Row 1 should be interpreted as follows: 


Alarm Source 

Channel 77 
Code (Octal) 

* ** *** Parity Fail (F Memory) 

001 

* ** Parity Fail (E Memory) 

003 

** TC Trap 

004 

** Rupt Lock 

010 

** Nightwatchman 

020 

*♦* Voltage Fail 

040 

Counter Fail 

100 

Scaler Fail 

200 

Scaler Double Frequency Alarm 

400 


* Note: Parity Fail will either be in E or F Memory, but 
not in combination. 

** There is a possibility that a Counter Fail Alarm will also 
occur, depending on when the alarm occurs, in which 
case bit 7 will be set also. 

*** Other alarms will probably occur before the Voltage Fail 
Alarm occurs, in which case the contents of Channel 77 
will contain the octal sum of all the alarms, but it will 
contain the Voltage Fail Code. 
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Addition 2: 

6.2.4.5 

Addition 3: 

6.3.1.5.1.1 

Addition 4: 

6.3.1.6.6.7* 

Addition 5: 

6.3. 2.1.4.1 
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Add Paragraph 6.2.4.5 as follows: 

On K-148 enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Add paragraph 6.3.1.5.1.1 as follows: 

On K-148 enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Add Paragraph 6.3.1.6.6.7 as follows: 

\ 

On K<-148 enter the following sequence: 

i ' 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 - * ENTR 

. Add Paragraph 6.3.2.1.4.1 as follows: 

i 

On K-148 enter the following sequence: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 displays 00001 or 00101. 


VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 



Addition 9: 

6. 3.2.3.5.1 


Addition 10: 

6.3.2.4.2.1 


Addition U: 
6.3.10.2.6.1 
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Add Paragraph 6.3.2.3.5.1 as follows: 

On K-148 enter the following sequence: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 displays 00004 ov 00104. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Add Paragraph 6.3.2.4. 2.1 as follows: 

On K-148 enter the following sequence: 

VERB 01 NOUN 10 EfcTR 
60077 .. ENTR 

? 

Verify DSKY Row 1 displays 00020 or 00120. 

VERB 21 NOUN 10 ENTR 
. 00077 * ENTR 

00000 ENTR 

Add Paragraph 6.3.10.2.6.1 as follows: 

On K-148 enter the following sequence: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combi¬ 
nations of bits are permissible but bit 6 must be on. 
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Addition 12: 

6 . 3 . 10 . 2 . 


Addition 13: 

6 . 3 ; 10 . 2 . 


Addition 14: 

6 . 3 . 10 . 2 . 


Addition 15: 
6. 3.10. 2. 


APOLLO JG&N Specification 
ND1002323 REV P 


Revise Paragraph 6.3.10.2.7 to read as follows: 

7 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. 

On DSKY enter the following: 


VERB 21 

NOUN 10 ENTR 

00077 

ENTR 

00000 

ENTR 

Press 

RSET 


Verify RESTART light is OFF. 

Add Paragraph 6.3.10.2.9.1 as follows: 

9.1 On K-148 enter the following sequence: 

\ 

•VERB 01 NOUN 10 ENTR 

00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combina¬ 
tions of bits are permissible but bit 6 must be on. 

Revise Paragraph 6.3.10.2.10 to read as follows: 

10 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. 

On DSKY enter the following:. 

VERB 21 NOUN 10 ENTR 

00077 ENTR 

00000 ENTR 

Press RSET 

Verify that RESTART light is OFF. 

Add Paragraph 6.3.10.2.14.1 as follows: 

14.1 On K-148 enter the following sequence: 

VERB 01 NOUN 10 ENTR 

00077 ENTR ‘ 

Verify DSKY Row 1 display has bit 6 on. Other combina¬ 
tions of bits are permissible but bit 6 must be on. 
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Addition 16* 

6.3.10. 2.15 


Addition 17: 

0.3.10.2f. 17.1 


. Addition 18: 

6.3.10.2.18 


Addition 19: 

6.3.11.16.1 


APOLLCTG&N Specification 
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Revise Paragraph 6.3.10.2.15 to read as follows: 

On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. 
On DSKY enter the following: 


VERB 21 

NOUN 10 ENTR 

00077 

ENTR 

00000 

ENTR 

Press 

RSET 


Verify that RESTART light is OFF. 


Add Paragraph 6.3.10.2.17:1 as follows: 

On K-148 enter Hie following sequence: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

) * . - v 

Verify DSKY Row 1 display has bit 6 on. Other combina¬ 
tions of bits are permissible but bit 6 must be on. 

Revise Paragraph 6.3.10.2.18 to read as follows: 

On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. 

Chi DSKY enter the following: 


VERB 21 

NOUN 10 ENTR 

00077 

ENTR 

00000 

ENTR 

Press 

RSET 


Verify that RESTART light is OFF. 


Add Paragraph 6.3.11.16.1 as follows: 


On K-148 enter the following sequence if the RESTART 


lamp came on 

in above step. 

VERB 21 

NOUN 10 ENTR 

00077 

ENTR 

00000 

ENTR 

Press 

. RSET 
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4.1 (Continued) 



Item 

(frantic 

Description 

16 

1 

Inertial Components Temperature Cont roller 
(iCTC) Model Mo. S23-100 

17 

1 

PSA Adapter Module, Model Mo. A23-201 

18 

1 

Tolt Ohmeter Simpson, Model Mo. 269 or 
equivalent. 

19 

1 

Calculator (Friden or equivalent) 

20 

1 

Mr Memory Zeroing Tape Mo. F040014-KD0012-00 

21 

1 

Stopwatch 

22 

1 

GW Polarity Test (System Level Only) 
F040014-KD0019-00 

23 

1 

Shorting Plug Mo. 45A7P2 

2* 

1 

Electrical Cable Portable GW System, 

Model Mo. A23-097 C14-462 

25 

1 

Optics Supporting Fixture, Model Mo. A14-135 

26 

1 

GW Installation Qualification Fixture, 

Model No. A23-097 

27 

1 

SCT Resolution Check Card 

28 

1 

DKM-3 Theodolite 

29 

1 

Betroflecting Prism 1019840, Model MO. A23-200 

30 

1 

Movable Optics Target 

31 

1 

Portable Ligit Assembly (Ligit Scanning 
Telescope) 

32 

1 

Electronic Counter with Preset Counter (Hewlett- 
Packard 5245L with 5264 a Preset or equivalent) 

33 

1 

Extender Cable Set 

3* 

1 

Flexible Driver TM-62A 
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k.l (Continued) 


Item 

Quantity 

Description 

35 

1 

Hex Head Cap Screwdriver IN AL-5 (5/32 Hex) 

(or equivalent) 

36 

1 

Cany-on Cable Set Clfc-57^ 

37 

1 

AOC Alarne and Interrupts Test Tape, 

Ho. f0^001^-KD(X)20-00 

38 

X 

Oiabal Friction Test Tape Ho. F0t001t-KD0031-O0 
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5*2 Standard Envlroomeutal Conditions 

5.2*1 The 041 System shall ba tested under clean room class 100,000 conditions 

as specified in process specification MAO 6 IO-OI 8 A, Contamination Control - 
Apollo Co—nrt Module and Service Module, while installed and operating 
in the era— nrt module. 

$•2.1.1 For periods of Q4H testing with the optical heads and the eyepieces 
of the fflff and SCT of the C/M 041 uncovered, or with the eyepieces 
rem o ved, the environment shall meet at least the Class 100,000 specifi¬ 
cations for the particle size and count. (Ho more than 100,000 particles 
0.5 microns or larger per cubic foot with no more than 700 particles $.0 
microns or larger per cubic foot). Dust covers shall be installed on the SXT 
and SCT per ICD MH01-01250-116 when optics are not under test. 

$.2.2 The Apollo G4M System shall interface with a qualified ECS distribution 

system which shall supply coolant fluid during STAHDBT and OPERATE control 
modes with flow rates and inlet temperatures as specified in ICD MI01-01249- 
416. 

$•3 Test equipment Tolerances 

$.3.1 All tolerances specified herein do not include instrumentation uncertainties. 

5.4 Test Sequence 

5.4.1 The Test Sequence normally should follow the steps outlined by Code numbers 
in Figure I in the order specified. This normal order can be deviated on 
approval by the GAM Installation Unit, Department 697-506. 

5.5 After the defective, replaceable element has been substituted vith a 
flight certified unit, the CAN System checkout sequence shall regress to 
the rerunning of applicable portions of the selected sequence (by paragraph 
nuaber) categorized by the subassembly in which the malfunction occurred. 

The chosen subassembly categories are presented in Table II versus an 
appropriate retest paragraph sequence. Retest shall be conducted by performing 
applicable portions of all indicated paragraph umbers in the sequence listed 
as indicated under the appropriate subassembly heading. Retest shall proceed 
to the point in the normal test sequence at which the discrepancy was detected 
and corrected. Hormal testing shall continue beyond this point in the 
specified sequence of Table I. 

5.6 It is assumed that the Test Conductor has a working knowledge of the test 
equipment used) therefore, this procedure contains only the steps related 
directly to the QAM System components. If any questions arise concerning 
the test equipment, the Conductor should refer to the pertinent operational 
manuals. 
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TABUS I. 

TEST SEqpJESCE 

PARAGRAPH SO. 

TEST TITLE 

6.1.3 

Pre-Power Application Tost a (Part of GUI 
Installation OCP) 

6.2.1 

Application of Standby Power to GUI System 

6.2.2 

Turn On and Shutdown Procedure 

6.2.3 

AOC Operational Test 

6.2.4 

Operate Power On and Power Supply Test 

6.2.9 

Failure Indicating Circuitry Test 

6.2.6 

GUI Operational Test 

6.2.7 

SCI Temperature Control Test 

6.2.8 

AOC Clock Frequency Test 

6.2.9 

GUI Panel Brightness and loop Test 

6.2.10 

Zero Optics Test 

6.2.11 

Optics Slew Rate Test 

6.2.12 

Optics Coordinate Transformation Control Test 

6.2.13 

Optlos Positional Accuracy Test 

6.2.15 

Global FrletloaTest 

6.2.15 

AOC Mode Control Test 

6.2.16 

Stabilisation Loop Step Response Test 

6.2.17 

XRIG Scale Factor Test 

6.2.16 

PIPA Scale Factor Determination Test 

6.2.19 

IRIS Coefficient Determination Test 

6.2.20 

Fine Alignment Test SXT-1B-SCJ 

6.2.21 

Gyro Canpassing Test 
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$.10 The procedure accomplished and the requirmsents listed herein ere verified 
through the use of Acceptance Checkout Equipment - Spacecraft (ACE-S/C). 
The Oround Support Equipment (OSE) shell he augmented by the following 
list of signal conditioning carry-on equipment. This equipment must be 
connected and reedy for operation before the test of this specification 
is initiated. 

a. Carry-on PGM System, Model Xo. Clb-210 

b. Digital Si g n al Conditioner and Multiplexing Unit, Model Bo. Clb-211 
GUI Sig n al Conditioner and Snitching Matrix, Model Bo. Clb-213 

d. Carry-on Receiver and Baseplate, Model Bo. Clb-200 
•• Carry-on Baseplate Unit, Model Bo. Clb-201 
f • Junction Box ACE-s/c Carry-on, Modal Bo. Clb-202 

g. Carry-on ACE-8/c Response System Support Rack, Model Bo. Clb-203 

h. Support Frame Carry-on DECS, Modal Bo. Clb-20b 

3*10.1 Ground ftpport Equipment (OSE) carry-on gear in support of the signal 
conditioning carry-on gear shall consist of the following: 

a. Electrical Cable Set, Model Bo. Clb-178 

b. PSA Teat Point Adapter, Model Bo. A23-167 

e. Breakout Box - Test C/M-S/M Adapter, Model Xo. Clb-467 

d. Volt Ohm liter Simpson Model Bo. 269 or equivalent 

5.10.2 Oround Support Equipment (GSE) required for performing other selected 
GUI teste consists of the foliowing: 

a. Volt OhmMter, Simpson Model Bo. 269 or equivalent 

b. Optics Support Fixture, Model Bo. Alb-133 

a. GUI Installation Salification Fixture, Model Bo. A23-071 

d. Azimuth Reference Fixture, Model Bo. A23-096 

e. Theodolite (BDQor equiv.) Model Bo. A23-079 

f. Retroreflecting Prim 1019640 Model Bo. A23-200 

g. Portable Light Assembly (SCT lamp) 
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$.10.3 Miscellaneous hardware required In support of GUI testing consists of 
the following! 

a* Movable Optics Target 


5.11 Data Record 

5.11.1 All data concerning the checkout and operation of the GUI System as 

■onltored via ACE, shall be recorded on the data sheets associated with 
their corresponding test* Out-of-tolerance readings shall be recorded 
and flagged by appropriate symbols to attention. 

5*11.1.1 Test Data. All test data Obtained while demonstrating the requirements 
of this document shall permanently be recorded and forwarded with the 
tested 0UI to the next receiving agency. 

5.11.1.2 An authorised Quality Control Representative shall monitor this test 
and verify compliance to this specification by signing or stamping 
applicable documents Including all test data recorded. (Form 962-T or 
equivalent )• 

5.11*2 The PCM Raw Data magnetic tape recorder shall he turned on at all tinea 
while asQr portion of the GUI la operating* 

5.11.3 The Event Recorder, tA2-A2, shall be turned on at all tinea while any 
portion of the GUI 3ystoa la operating. 

5.12 Interface 


5.12.1 The APOLLO GUI System shall Interface with accepted SCS and EPS 

distribution systesu for power and environment control purposes and 
vlth the SCS or SCS substitute system for signal Interface according 
to the ICD* a listed below. 


a* ICM MH01-01220-216 

b. ICD HH01-01224-4l6 
e. ICD ICOl-01225-4l6 

d. ICD 1001-01226-200 

e. ICD 1001-01227-216 
f • ICD MH01-0122S-416 

g. ICD 1001-01236-200 

h. ICD MB01-01237-216 
1* ICD 1001-01242-416 
j. ICD MBOl-01249-416 


Interconn Dlagram-AGC to AGC DSKI 
(Main Display Panel) 

Attitude Error Signals 

Total Attitude Sipial 

Central Timing Equipment Sync. Pulse 

GUI-Electrical Input Power 

GUI Data Trunsmlasian to Operational 

PCM-Telametry Equipment 

ACE Uplink, SC Digital Up-Data Link ACC 

GUI-Bold Attitude 

OUI Condition k Display Lights 

GUI-Thermal Requirements 
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5.13 Optics Power Turn on Procedure for Optical GSE Alignment Test 

5.13.1 The Optical GSE Subsystem Alignment Test must be completed before proceeding 
with the following tests: 

a. 6.2.13 Optic Positional Accuracy Test 

b. 6.2.20 Fine Alignment Test 

c. 6.2.21 Gyro Compassing Test 

d. 6.2.18 PIPA Scale Factor Determination Test 

5.13.2 The G&N Optics Turn On procedure for Optical GSE Subsystem Alignment Test 
may be performed at anytime in the test sequence specified in Figure 1 after the 
performance of 6.2.4. Optics power shall only be applied during those tests 
requiring use of the Optics or measurement of Optics parameters. 

5.13.3 G&N Optics Power Turn-On 

5.13.3.1 Insure that the SXT and SCT eyepieces are installed properly on the G4*J optics 
base. The optics switches and selectors on the G&N Indicator Control Panel 
shall be set to the following positions: 

a. SLAVE TELESCOPE to STAR LOS 

b. OPTICS MODE to ZERO OPTICS 

c. CONTROLLER MODE to DIRECT 

d. CONTROLLER SPEED to LO 

e. POWER and BRIGHTNESS to ON 

f. PANEL BRIGHTNESS to MAXIMUM INCREASE 

5.13.3.2 Place or verify that the VIEWER AC1 and AC2 breakers on the Right Hand 
Circuit Breaker Panel to ON position. (Breakers pushed in). 

5.13.3.3 Place the OPTICS MNA and MNB breakers on the Right Hand Circuit Breaker 
Panel to ON position. (Breakers pushed in). 

5.13.3.4 Verify that the ZERO ENCODER on the Condition Annunciator Panel is Ughted 
for no more than 90 seconds after optics power turn on. 
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5.13.3.5 OPTICS +26 TO DISCRETE shall bs Issued (C01533) *7 observing that 
the OPTICS leap on the Event Module is lighted. 

5.13.3.6 Sight through the SXP eyepiece to verify that the optical reticles are 
illuminated. 

5.13.3.7 Verify that the optics supply voltage listed below appear on the CRT: 

a. 00 1*01 QPTX 2V 25.6 KC Supply in PH +2.1 to 2.9 VRMS 

b. 00 1211 QPTX 28? .0 KC 1% DBQ supply +27 to 29 VRMS 

a. 00 1212 OPTX 28? .6 KC 5*-90 supply +26.1 to 29.9 7RMS 

5.13.3.6 Verify the 2X TROHUQH and SAIT Angles on the cm panel display 

000.000 £ 0.100 degrees. 

5.13.3.9 Ensure that the optics 038, Optics Support Fixture, Model Ho. Alfc-135* 
has been properly installed. 

5.13.3.10 Proceed with the Optical OSE Subsystem Alignment Test in accordance 
with MA0201-5036. 

5.1b There are requirements in 6.2.7 IMS Temperature Control Test, 6.2.16 PIPA 
Scale Factor Determination Test, and 6.2.19 IRIO Coefficient Determination 
Test that nust be obtained from the Acceptance Data Package. The afore¬ 
mentioned data, which fulfilled the requirements, shall be available prior 
to checkout of the OUI System. 
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6.1.1.5 A vara-up period of one hour vith OPERATE power applied shall he required 
prior to performing any test In which gyro or accelerometer parameters 

are measured, and a 15 minute vara-up period to any test In which precision 
amplitude and frequency power supply checks are made. 

6.1.1.6 The AOC Mode switch shall never be in the STAISBT position when Operate 
Power is supplied to the Odd System. 

6.1.1.7 Remove Operate power if any of the following situations occur as 
Indicated by observing the global resolvers total attitude signals 
displayed on ACE meters. (C02112 IGA IX RES OUTPUT SINE IN PHASE, 

00 2113 IOA IX RES OUTPUT 006 IN PHASE, CO 2142 MBA IX RES OUTPUT 
8INE IN PHASE 2143 MBA IX RES OUTPUT C06 IN PHASE, 0 0 2172 0GA 

IX RES OUTPUT SINE IK PHASE, and 00 2173 0GA IX RES OUTPUT COS IN 
PHASE. 

a. The gimbals do not stop moving within 15 seconds after first 
applying operate power while in coarse align* 

b. The gimbals do not stop moving within 5-6 seconds after the DfiJ 
delay light goes out or when changing from coarse align to fine 
align attitude control or entry. 

o. The globals do not stop moving with 5*6 seconds after inserting or 
removing the step Response Test input. 

6.1.2 The UPTL switch on the MDC AOC DSKT Panel No. 14 shall remain In the 

ACCEPT Position except when otherwise specified as procedural function* 

6.1.2.1 In no case shall the MARK REJECT bmfctem be pressed on the OUT Indicator Con¬ 
trol Panel. 


20 








NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SY8TEMS DIVISION 

19214 LAKEWOOD BLVO.OOWNCV CALIFORNIA 

CODE IDENT. NO. 03953 


APOLLO G&N Specification 
ND1002324 REV A 



NUMBER 

REVISION LETTER 

PAGE 




1 1 1 1 1 1 1 



TABLE in. RESISTANCE REQUIREMENTS OF SC/GMf POWER 


Test 

Number 

Ground 

From 

To 

Requirements 

mm 

OYDC IMU 

56PII-D 

56PII-L 

5*0 mego to Infinity 

H 

OVDC IMU 

56FII-D 

56PII-O 

1000.0 ohms to infinity 

n 

OVDC DO 

56P11-D 

56P11-J 

1000.0 ohms to Infinity 

n 

OVDC IMU 

56PII-D 

56PII-K 

5.0 mego to Infinity 

5 

OVDC IMU 

56P11-D 

56P11-E 

0.0 ohms to 0.5 ohms 

6 

OVDC IMU 

56P11-D 

56PII-F 

0.0 ohms to 0*5 ohms 

7 

OVDC IMU 

56PII-D 

56P12-D 

0.0 ohms to 0.5 ohms 

8 

OVDC Optics 

56P11-0 

56P12-0 

0.0 ohms to 0.5 ohM 

9 

OVDC A0C 

56PII-J 

56P12-J 

0.0 ohms to 0.5 ohms 

10 

Structure Ord 

56PII-L 

56P12-L 

0.0 ohms to 0.5 ohms 

u 

OVDC IMU 

56PII-E 

56P12-F 

0.0 ohms to 0.5 ohms 

12 

OVDC IMU 

56PII-F 

56P12-F 

0.0 ohms to 0*5 ohms 

13 

OVDC Optics 

56PII-O 

56P11-L 

5*0 mego to Infinity 

Ik 

OVDC AOC 

56PII-J 

56P11-0 

5*0 ms go to infinity 

15 

OVDC AOC 

56P11-J 

56P11-L 

5*0 mego to infinity 

16 

t00-115V 

56P11-K 

56P11-L 

5*0 ns go to infinity 

17 

V00-115V 

56PII-I 

56P11-0 

5*0 mego to infinity 

18 

500-115V 

56PII-K 

56P11-J 

5.0 ms go to infinity 
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6.1*3 Pre-Pover Application Requirements 


Insure that the pover connection from the 
Inertial Component Temperature Controller 
or PTC la connected and remain* connected 
to PSA TRAIT 7 front panel connector, k^A7J2, 

6.1.3.1 Prior to connecting <MH power connector 56PII and 5<>P12 to 
spacecraft pover connectors C27-1A16-J190 and C27-1A16-J191 
respectively. It Is necessaxy to perform a complete verifica¬ 
tion of spacecraft power. 

6.1.3.2 Ensure that (MU connectors 5^P9, 05A3J2 and U5AU1 through 
45A10J1 are disconnected from their mating connectors. 

6.1.3.3 Ensure that the circuit breakers as listed in Table V on the s/C 
Rlgit Hand Circuit Breaker Panel are in the OPEF portion. (Breakers 
pulled out.) 

6.1.3.| Obtain Extender Cable Set and insert connectors to (Mil Connector 

56PH and 56P12, located at the lover rear portion of the Right Hand 
Support Panel. 

6.1.3.5 Using a volt ohsmeter (fc.l, Item 18), the resistance between the pins shall 
be as follows in Tables III and IV. 
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TABLE IV. RESISTANCE REQUIREMENTS OR 0311 POWER CORRECTORS 


Test 

Humber 

Prom 

To 

Requirements 

Test 

Results 

1 

56F11-A 

56P11-J 

2.4 ohms to infinity 


2 

56FII-B 

56PII-D 

2.% ohms to infinity 


3 

56PII-C 

56P11-D 

2.k ohms to infinity 


k 

56PII-H 

56PII-O 

7.7 ohms to infinity 


5 

56P11-M 

56PII-D 

11.8 ohms to infinity 


6 

56PII-W 

56P11-K 

2.0 ohms to infinity 


7 

56P12-A 

56P12-J 

2.k ohms to infinity 


8 

56P12-B 

56P12-D 

2 .k ohms to infinity 


9 

56P12-C 

56P12-D 

2,k ohms to infinity 


10 

56P12-H 

56P12-0 

7*7 ohms to infinity 


11 

56P12-M 

56P12-D 

11.8 ohms to infinity 



6.1.3.6 Disconnect connector 56PII and 5&P12 from the Extender Cable Set 
connector. 

6.1.3.T Insert connectors of Extender Cable set spacecraft power connectors 
C27-1A16-J190 and C27-1A16-J191. 

6.1.3.8 Polarity and Voltage Check on SC/OW Power 

6.1.3.6.1 lfce following circuit breakers on the Rlgrt Hand Circuit Breaker 
Panel, as listed in Table V, shall be closed (breakers pushed in) 
and the voltage across the pins at specified SC connectors shall 
. be within its requirements. 
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TABLE V. POLARITY AND VOLTACXE RBQUIREM5WTS OR SC/0« POWER 


Test 

Humber 

Subsystem 

Circuit Breakers 

Polarity and Connector Pin Ho. | 

Requirements 

Low 

HT^ 

1 

COMPUTER Ml A 

C27-1A16J-190-J 

C27-1A16J-190-A 

♦27.3 +2.5 VDC 

2 

OPTICS Ml A 

C27-1A16J-190-0 

C27-1A16J-190-H 

♦27.3 12.5 VDC 

3 

IMJ Ml A 

C27-LA16J-190-D, 

C27-1A16J-190-B, 

♦27.3 ±2.5 VDC 



E, F 

C 


k 

IMJ HTR Ml A 

C27-1A16J-190-F 

C27-1A16J-190-M 

♦27.3 1 2.5 VDC 

5 

COMPUTER Ml B 

C27-1A16J-191-J 

C27-1A16J-191-A 

427.3 ±2*5 VDC 

6 

OPTICS Ml B 

C27-1A16J-191-0 

C27-1A16J-191-H 

427.3 12.5 VDC 

7 

IMJ MR B 

C27-1A16J-191-D, 

C27-1A16J-191-B, 

427.3 *2.5 VDC 



E 

C 


8 

IMJ HTR B 

C27- lAl6j- 191-F 

C27-1A16J-191-M 

427*3 +2.5 VDC 

9 

VIEWER AC 1 

C27-1A16J-190-K 

C27-1A16J-190-H 

115 410 VAC 

10 

VIEWER AC 2 

C27-1A16J-190-K 

C27-1A16J-190-R 

115 410 VAC 


6.1.3.8.2 Open the circuit breaker* u listed In Table V on the S/C Right Hand 
Circuit Breaker Panel (breakers pulled out). 

6.1.3.8.3 Senate Extended Cable Set from spacecraft power connector C27-1A16-J190 
and C27-1A16-J191. 

6.1.3.8.fc Mate Connector 56PU to connector C27-1A16-J190. 

6.1.3.8.5 Nate connector 56P12 to connector C27-1A16-J191. 

6.1.3*8.6 Mate connector 5^P9 to connector 30AU1 (OAR Signal Conditioner). 
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6.2.lA.9 Verify that the AOC is in the Backup Node by monitoring on CRT that 
the Program indicates 00, and the program readouts on the MDC and 
LEB AOC D6KY indicate 00. 

6.2.1. *1.10 Recet MASTER ALARM by pressing the MASTER ALARM LAMP. 

6.2.1. V.11 Perform the following sequences on the LEB D6KT: 

a. Insert VERB 21, ROUE 02, Enter 

b. Insert 00041, Enter 
e. Insert 00000, Enter 

6.2.1.4.12 Obtain E Memory Zeroing Tape Ho. P04O01U-KD0012-00 and load the tape 
into the tape reader. Run the tape to the first STOP on the tape 
to aero erasable AOC memory locations, * ' . "W-J.*.u 

6.2.1. ^.13 Run the remaining portion of tape to initiate AOC Self Test. Wait 

approximately three minutes. 

6.2.1A.13.1 Rl, R2, and R3 of DSKY will display contents of SCOURT, SCOOHT +1 
and SCOUTH+2 registers, respectively. Verify Rl, R2, and R3 are 
incrementing in a positive direction every 67 + 2 seconds. Moni¬ 
tor Rl, R2, and R3 until El equals 00003, end $2 and R3 equal 
00002 . 

6.2.1.5 IMU HTR Heater Power on and Shorting Plug Verification 

ROTE: 6.2.1.5.1 through 6.2.1.5.2 must be completed as 
quickly as possible. Under no condition should 
the elapsed time be greater than 15 minutes. 

6.2.1.5.1 Remove all power to the ICTC. Remove the ICTC eable connected to 
connector b5A7J2 on Trey 7 of the PSA. Install the shorting plug 
45A7P2. 

6.2.1.5.2 Enter the IMU Standby Node of operation by engaging the IMS HTR Ml A 
and MN B breakers on the Rlgit Hand Circuit Breaker Panel (breakers 
pushed in). Record range time. 

6.2.1.5.3 Verify that the IMU +28 VDC STAHDBT discrete lamp on Event Module is 
lighted. (CO 1513) 

6.2.1.5.* Set ICTC Power OE-OFF switch to OR position. 

ROTE: The alarm bells will ring during the following 
procedures until the PTC OFF ALARM RESET is 
pressed in. 
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•5 Ream 115 VAC fro* the Battezy Power Pack. 

•6 Press the 115 V LUIE/115V OFF ALARM RESET pushbutton. 

•T Press the PTC OPERATTNO/PTC OFF ALARM RESET pushbutton. 

•8 Press the EMERGBTCY pushbutton on the Battery Power Pack. 

.9 Verify that the BATTER! HI TEE leap is lifted on the Battezy Power 
Pack. 

.10 Record the value of the following signals displayed on CRT: 


a. C01301 2VJ200 CPS 
POWER SUPPLY 


Requirement 
+2.8 to +k.2 


b. C01510 + 28 VDC 
STANDBY POWER 


25.8 to 30.8 VDC 


e. C01511 +28 VDC 
STANDBY NOISE 


0 to **0.7 VRM3 


•11 The IRIO TEMP and DtJ HEATER CURRENT on CRT shall be Monitored 
periodically for one hour to ensure that the IRIO Temperature 
Control Loop drcuitzy is operating to maintain a temperature of 
128.0°F to 13^.5°F euid current of 0.75 to 1.60 amperes (when 
current is applied) (C02301) (2302). 

•12 The PIPA TEMP shall be monitored on CRT periodically for one hour . 
to ensure that the PIPA Temperature Control Loop circuitry is 
operating to maintain a temperature of 128.0°F to 13^«5°F (C02300). 
(To be completed concurrently with 6.2.1.5.11). 

•13 The GUI System shall be in the Standby Mode for a minimum of one 

hour before proceeding with 6.2.1.6, Temperature Control Loop Tests. 
The test of 6.2.3* A0C Operation Test* may be performed during this 
period. 

i Temperature Control Loop Tests 

>.l Verify that the IMP TEMP MODE switch on the GIN Indicator Control 
Panel is set to AUTO OVERRIDE Position. 


5.2 I RIG Temperature Bridge Calibration Test. 
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6 .2.1.6.2.1 Pres* and hold ZERO pushbutton on the 0111 Indicator Control Panel* 

6.2.1.6.2.2 IRIO Temperature Indicating Bridge Amplifier output shall be 
132. 9 °p to 13U.1°F (002301)4 Record indication of IRIO TEMP as 
displayed on CRT. 

6 .2.1.6.2.3 Release ZERO pushbutton. The IRIO Temperature Indication Bridge 
Amplifier output shall be 128.0°P to 13M°F (C02301). Record as 
displayed on CRT of IRIO TEMP meter on Meter Module. 

6.2.1. 6 .3 IRIO Temperature Bridge Oaln Test 

6 .2.1.6.3.1 Press and hold IRIO GAUf pushbutton on GUI Indicator Control 
Panel. The DftJ TEMP condition lamp shall be lighted. 

6.2.1.6.3.2 The IRIO Temperature Indicating Bridge Amplifier output shall be 
127.9°P to 129.1°P (CG 23 OI)* Record indication of IRIO TEMP as 
displayed on CRT. 

642 .l 46 .ls FIPA Temperature Bridge Calibration Teat 

6 .2.1.6.Is.1 Press and Hold ZERO pushbutton on the Gift Indicator Control Panel. 

6.2.1.6.4.2 The PIPA Temperature Indicating Bridge Amplifier output shall be 
129.4°P to 130. 6 °P (CQ2300). Record indication of PIPA TEMP as 
displayed on CRT. 

6.2.1.6.5 FIPA Temperature Bridge Gain Test 

6 . 2 .1.6.5.1 Press and hold PIPA QAIH pushbutton on GUI Indicator Control Panel, 
and record indication on PIPA TEMP aa displayed on CRT (CG2300). 

6 .2.1.6. 5 .2 DflJ TEMP condition lamp shall be lighted. 

6.2.1. 6 . 5 .3 The PIPA Temperature Indicating Bridge Amplifier output shall be 
13^°P to 135. 6 °F. 

6.2.1.6.5.1s Release PIPA OAUf pushbutton, and record indication of PIPA TEMP 
as displayed on CRT (C02300). 

6.2.1.6.5 .5 DfJ TEMP condition shall not be lighted. 

6.2.1.6. 5 .6 The PIPA Temperature Indicating Bridge Amplifier output shall be 
128. 0 °F to 134.5°P. 


28 


FORM MW-M-* MV. *-*4 



NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 

12214 LAKEWOOD OLVD. DOWNEY, CALIFORNIA 


CODE IDEMT. MO. 039 S3 


APOLLO G&N Specification 
ND1002324 REV A 


REVISION LETTER 


i u rn 


6.2.1.7 Temperature Control Using the ICTC and the Removal of Shorting Plug 

ROTBj 6.2.1.7.1 through 6.2.1.7.3 aunt be completed 
In less than 15 minutes. 

6.2.1.7.1 Remove standby pover by opening the IMU HTR breakers Ml A and Ml B 
on the RigjtHand Circuit Breaker Panel (breaker pulled out). The 
■f28 VDC STAHDBY lamp on Event Module shall not be limited (CO 1513)* 

6.2.1.7.2 femora shorting plug k5A7P2 from connector ^5A7J2 on P8A Tray 7* 
Install the cable from the PTC/lCTC to this connector. 

6.2.1.7.3 Apply 113 VAC to the Battery Pover Pack. 

6.2.1.7A Press the 115 V LXRE/115 V OFF ALARM RESET pushbutton. 

6.2.1.7.5 Press the PTC OPERAHHO/FTC OFF ALARM RESET pushbutton on the 
Battery Pover Pack. 

6.2.1.7.6 Verify that the 115V LIRE pover lamp and the PTC pover lamp art 
lifted. 

6.2.1.7.7 Verify PTC OFF ALARM RESET lamp is not lighted. 

6.2.1.7.8 Verify tem p er a ture on ICTC Temperature Meter ie 135 ♦ 5°F» 

6.2.1.7.9 Verify Current reading on ICTC Current Meter is 1.0 ♦ 0.75 amps. 

6.2.1.7.10 Enter Standby Node of operation by engaging the IMJ HTR MM and 
Ml B breakers on the Fight Hand Circuit Breaker Panel (break*re 
pushed in). Reset ICTC alarm, if it is turned on. 

6.2.1.7.11 Verify presence of the +28 VDC IMU STAHDBT discrete (CGI513) by 
noting that the +28 VDC STAHDBI discrete lamp on Event Module is 
lifted. 

6.2.1.7.12 After a minimum of tvo hours in the Standby Mode, the following 
temperatures and current shall be recorded. 

6.2.1.7.12.1 Record the IHIO and FIPA temperatures as displayed on CRT. 
(C02301; 002300). 

6.2.1.7.12.1.1 The IRIO Temperature shall be 128.6°P to 138.3°P (CG2301). 

6.2.1.7.12.1.2 The PIPA Temperature shall be 125.1°F to 13t.8°P (CCI2300). 

6.2.1.7.12.2 Record the DCJ Heater current aa displayed on CRT. 

6.2.1.7.12.2.1 The Heater current ehall be 0.75 to 1.60 amperes (C02302). 
(only when current ie applied). 
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general Turn Off ind Turn On Procedure 

KXFBt This procedure shall be ufclixed any tine after 

performing 6.1.3 Pre-power Application Requirements, 
6.2.1, Standby Power On Test, and 6.2.4, Operate 
Power On Test, to turn on or turn off the Q&H System. 
Appropriate portions of this procedure will be refer¬ 
enced in other testa. 

.1 Turn OFF Procedure 


This procedure must be followed in the order specified. 
Failure to adhere to this procedure may require recali¬ 
bration of the inertial co mp o nent s. 

>.1.1 Verify or place the TRANSFER switch on the BA) CQSTROL Panel to 
the COMPUTER position. 

2.1.2 filter the following rallies into Kl48 in the listed sequences 

a. Insert VERB 41 EOUM 20 and verify. Preee the ENTER 
pushbutton. 

b. Insert +00000 end verify. Preee the EkffER pushbutton, 

e. Insert -05700 and verify. Press the OTTER pushbutton, 

d. Insert +09000 end verify. Press the ENTER pushbutton. 

2.1.3 Verify that the COARSE AUDI MODE !■*> on the BA) CONTROL panel is 
the only MODE la^> is lighted. Wait 60 seconds. 

2.1.4 piece the TRAESFER Switch on the BA) COITTROL to the MAEUAL position. 

2.1.5 Set the following switches on the GUI Indicator Control Panel to 
the positions designated. 

a. SLAVE TELESCOPE to STAR LOS 

b. OPTICS NODE to ZERO OPTICS 
t. CQKTROLUSR MODE to DIRECT 

d. C0MTR0U£R SPEED to LO 

e. POWER AID BRIGHTERS8 to OFF 

f • ATT3TUEB IMPULSE EHABI2 to OFF 
g. BA) TOP MOLE to ADTO-OVERRHS 
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6.2.2.1.6 Srt the (MV OPTICS Ml A and MV B breakers on the Right Bud 
Circuit Breaker Panel to OPEN position (breakers pulled out). 

6.2.2.1.7 Set the (MV HV, MBA and MV B breakers on the Rltfit Hand Circuit 
Breaker Panel to CPEV position (breakers pulled out). 

6.2.2.1.8 The BRIOHTHESS thumbwheel on AQC-DSKI-USB (lover Equipment Bay) and 
AQC DSKI-MDC (Main Display Console) shall be decreased to its 
■inlay brightness - OFF position. 

6.2.2.1.10 Set the (MV COMPUTER Ml A and Ml B breakers on the Right Hand 
Circuit Breaker Panel to OFT position (breakers pulled out). 

6.2.2.1.11 Set the CMV VIEWER AC1 and AC2 breakers on the Right Hand Circuit 
Breaker Panel to OFT position (breakers pulled out). 

6.2.2.1.12 Set ICTIC POWER OV-OFT svitoh to OH. Press ALARM RESET switch and 
verify ALARM RESET la^p is not lighted. Verify that the ICTC is 
supplying Inertial component heater power to the GMaV System as 

. indicated by the PTC HEATER POWER leap illuminated on the PTC. 
Verify the teoqperature is within 135 + 5* OF and the current is 
within 1 + 0*7$ amperes on the PTC meter. 

6.2.2.2 Turn On Procedures 

6.2.2.2.1 Set or verify the following switches on the GUI Indicator Control 
Panel to the positions designated. 

a. SLAVE TEIE SCOPE to SCAR LOS 

b. OPTICS NODE to ZEBO OPTICS 
e. COVTRQUER MODE to DIRECT 

d. COVTROLLER SPEED to LO 

e. POWER AID BRIOHTHESS to OFT 

f • ATTITUDE IMPULSE EHABUS TO OFT 
g. IMP TEMP NODE to AUTO OVERRUS 

6.2.2.2.2 ftisure that STIC switch on the MDC Panel 25 is in the OFT position. 

6.2.2.2.S fissure that interfacing systmss 
properly. 


EPS and ECS are turned on end operating 
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. 4 Ensure that the TRANSFER switch on the IMU CONTROL panel is set 
to MANUAL position. 


The remaining procedure must be followed in 
the order specified. Failure to adhere to this 
procedure may require recalibration of the 
inertial components. 

. 5 Energize the G&N VIEWER AC 1 and ^ C 2 breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). 

. 6 Ensure that the AGC MODE switch is set to ON position. 

. 7 Energize the GIN COMPUTER MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Ensure that the AGC >28 VDC 
discrete lamp on Event Module is lighted (CG 1523). Verify that the secondary 
AGC power supply voltages on the CRT, display the following requirements: 

a. CG 1020 +13 VDC AGC Supply +11.7 to +14.3 VDC 

b. CG 1030 + 3 VDC AGC Supply +1.88 to +4.12 VDC 

:. 8 Disregard all alarm indications on the AGC DSKY panels. Enter VERB 36 
into K148. Pres8 ENTER pushbutton. Press ERROR RESET pushbutton. All 
computer alarms on the Main Display Console (MDC) and LEB AGC DSKY 
shall clear. Verify register Rl, R2, and R3 on the AGC DSKY's are cleared. 

:. 9 Set the computer display lights to the minimum usable brightness by rotating 

the BRIGHTNESS thumbwheels on the LEB AGC DSKY and MDC AGC DSKY. 

. 10 On G&N Facility Interface Box, set the switch to FIRE ALARM BY-PASS Position. 

!. 11 Energize the G&N IMU HTR MN A and MN B breakers on the Right Hand Circuit 
Breaker panel (breakers pushed in). 

!. 12 Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module is 
lighted (CG 1513). 

1.13 Reset ICTC alarm if alarm indication is present. Reset ICTC alarm. Verify 
ICTC ON/OFF switch to ON position. 


. 14 Perform the following sequences on the LEB DSKY: 


a. Insert VERB 21, NOUN 01, ENTER 

b. Insert 00041, ENTER 

c. Insert 00000, ENTER 
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6.2.2.2.15 Obtain E. Memory Zeroing Tape No. F04C014-K00012-00 and load tape 
into the tape reader. Run the tape to the first STOP on the tape to zero 
erasable AGC memory locations. 

6.2.2.2.16 Run the remaining portion of Tape No. F04C014-K00012-00 to initiate AGC 
Self Test. Walt approximately three minutes. 

6.2.2.2.16.1 Verify FAILURE DETECT lamp on Event Module 4A3 is not lighted. 

6.2.2.2.16.2 Verify GAN ERROR lamp on MDC Panel 10 is not lighted. 

NOTE: Anytime when VERB 36 is entered GAN ERROR 

lamp on MDC Panel No. 10 and FAILURE DETECT 
lamp on Event Module 4A3 will light. 

6.2.2.2.16.3 Rl, R2, and R3 of DSKY will display contents of SCOUNT, SCOUNT +1 
and SCOUNT +2 registers, respectively. Verify Rl, R2, and R3 are 
incrementing in a positive direction every 67 ± 2 seconds. 

NOTE: If Standby Power (GO* IMU HTR with GAN computer 
breakers) has been off for two hours or more allow 
two hours warm up before proceeding. If the GAN 
System has been off for less than two hours, allow 
an equal time period for warm up before proceeding. 

6.2.2.2.17 After required warm up time has elapsed, set the GAN IMU MN A and 
MN B breakers on the Right Hand Circuit Breaker panel to ON position 
(breakers pushed in). Press the COARS ALIGN pushbutton on the IMU 
Control Panel. Ensure that the IMU +28 VDC OPERATE (ON) lamp on 
Event Module is lighted. (CG 1503). Verify that the value CG 1500, 

IMU +28 V on the CRT (+24.5 to +30.5 VDC). The gimbal lock lamp on 
the Conditioner Annunciator is lighted. 

6.2.2.2.18 Ensure that the IMU DELAY lamp on the Condition Light Annunciator 
Panel is lighted and the IMU DELAY lamp on Event Module is lighted 
(CG 5008). 

NOTE: Perform 6.2.2.2.19 only if performance of 6.2.4, 6.2.10, 
6.2.11, 6.2.12, 6.2.13, 6.2.20 and 6.2.21 is anticipated. 

6.2.2.2.19 Set the GAN OPTICS MN A and MN B breakers on the Right Hand Circuit 
Breaker Panel to ON position (breaker pushed in). Ensure that the OPTX 
+28 VDC discrete lamp on Event Module is lighted. (CG 1533) 

6.2.2.2.20 Verify the value CG 1530, OPTX +28V on the CRT (+25 to 30.8 VDC). ♦ 
Verify that the secondary power supply voltages of the following signals 
as displayed on the CRT is as indicated in Table VI. 

* Only if 6.2.2.2.19 is performed. 
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TABLE! VI* SECONDARY POWER SUPPLY VOLTAGES 


Meas. No. 

Signal 

Requirement 

a. 

CO 1000 

+120 VDC IRIO Supply 

+112.0 to +146 VDC 

b. 

CO 1003 

+12 VDC IRIO Supply 

+10.6 to +13*4 VDC 

a. 

CO 1006 

+32 VDC IRIO Supply 

+25.5 to +35*5 VDC 

d. 

CO 1010 

+120 VDC PIPA Supply 

+107 to +145 VDC 

e. 

CO 1016 

+32 VDC PIPA Supply 

♦25.5 to +35.5 VDC 

f. 

00 1101 

-28 VDC ELECTRONICS 

-21.3 to -33-7 VDC 

«• 

CO 1201 

DtJ 28 V 800 CPS 1% 0° 

+27 to +29 VRMS 

h. 

CO 1202 

DtJ 28V 800 CPS 5*-90° 

+26.1 to +29.9 VRMS 

1. 

CO 1203 

DtJ 28V 800 CPS 5^-0° 

+24.7 to +30.3 VRMS 

4« 

CO 1204 

CDU 28 800 CPS 5%-90° 

+26.1 to +29*9 VRMS 

k. 

CO 1301 

DtJ 2V 3200 CPS SUPPLY 

2.8 to 4.2 VRMS 

1. 

CO 1302 

20V 3200 CPS SQ WAVE 

+15.6 to +24.4 VRMS 


CO 1400 

DtJ 2.5V 25.6 KC In 0 

+2.1 to +2 a_9 VRMS 

n. 

CO 1110 

+2.5 VDC T/M REFERENCE 

+2.45 to +2.55 VDC 

*o. 

CO 1211 

OPTX 28V 800 CPS l*-0° 

+27 to +29 VRMS 

*p. 

CO 1212 

QPTX 800 CPS 5^-90° 

+26.1 to +29.9 VRMS 1 

* 9* 

CO 1401 

OPTX 2.5V 25.6 KC In 4 

+2.1 to +2.9 VRMS 

*Only if 6.2.2.2.19 is performed. 

6.2.2.2.21 Set the TRANSFER switch on the DtJ CONTROL 

panel to COMPUTER. 


6.2.2,2.22 Enter and verify VERB 4l, NOUN 20 into Kl48. Press ENTER pushbutton 
to advance System to COARS ALIGN mode. The VERB-NOUN display on 
CRT shall flash and indicate 21-22. 









NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 

12214 LAKEWOOD BLVO.OOWNev CALIFORNIA 

CODE IDENT. HO. 039 S3 


APOLLO G&N Specification 
ND1002324 REV A 


REVISION LETTER 


I I I I I 


6.2.2.2.23 Enter and verify 400000 Into 10L48 three times pressing the EWER 
pushbutton on the ICU8 after each entry. The C0ARS AUGS M0DK 
imp on the DftJ C 0NTR0L panel shall be the only M>EB lamp that la 
lighted. The GUI ERROR laiqp on the Condition Annunciator nay be on. 

6.2.2.2.24 Monitor the signals listed below on a CRT to ensure that the DCJ 

Is not In a Look condition. The signal shall Indicate no 

glabal oscillation movement. 



Meas. So. 

fllgn.1 

Requirement 

a. 

co 3003 

GIMRAL LOCK WAKKUB 

OPP 

b. 

CO 2142 

m cm ix res sms 

Rot Oscillating 

c. 

X CO 2143 

Ml cm IX RES COSIES 

Rot Oscillating 

Monitor the signals 
loop operation. 

listed below on the CRT to 

verify normal PIPA 

a. 

CO 2202 

X PIPA SO COT dfJAD 

Less than 0.66 VKMS 

b. 

CO 2022 

T PIPA SO OUT 9JAD 

Less than 0.66 VKMS 

c. 

CO 2042 

Z PIPA SO OVT QUAD 

Less than 0.66 VKMS 


6.2.2.2.26 Perform 6.2.6 0&R Operational Test 
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6.2.3.2.2.1 Press ERROR RESET sad KEY REIEASE pushbuttons. The KEY RELEASE 
■ad AQC alam lesg>s shall not be lighted. 

6 . 2 . 3 . 2.3 DSKY Pushbutton Cheek 

6.2.3.2.3.1 Alter TERB 25, NOUN 02 into LEB AQC DSKY. Press ENTER pushbutton. 

6.2.3.2.3.2 Alter 0177$ into LEB AQC DSKY. Press ENTER pushbutton. 

6 .2.3*2. 3.3 Alter 400123 Into LEB AQC DSKY. Press ENTER pushbutton. 

6.2.3.2«3.4 Enter -00456 Into USB AQC DSKY. Press ENTER pushbutton. 

6.2.3.2. 3.5 Alter -00789 Into IEB AQC DSKY. Press ENTER pushbutton. 

6 .2. 3 .2. 3.6 Verify that +00123 is displayed la Rl, -00456 1» displayed la R2 
and -00789 la displayed in R3 in the IEB and MDC AQC DSKY's. 

6.2.3.2. 3.7 Alter YEBB 05, NOUN 02 Into USB AQC DSKY. Press ENTER pushbutton. 

6.2.3.2.3.a Alter 0177$ into LEB AQC DSKY. Press ENTER pushbutton. 

6.2.3«2«3.9 The IEB and MDC AQC DSKY's shall Indicate OOI 78 la Rl, 77067 In R2, 
and 76352 In R3* Yerify the displays. 

6.2.3.2.3.10 Repeat 6.2. 3 .2.3.1 through 6 . 2 . 3 . 2 . 3.9 using the MDC AQC DSKY. 

6.2.3*2.4 C - Relay Cheek 

NOTES ACCEL PAIL, IMP FAIL, COT FAIL and ZERO 
ENCODER lamps on Condition Annunciator 
panel vill light Intermittently during this 
test. 

6 . 2 .3.2.4.1 Enter the following sequence Into MDC or LEB AQC DSKY to Initiate 
the C-Relay Tests 

a. VERB 15 NOUN 01 ENTER 

b. 00722 ENTER 

e. VERB 57 ENTER 

d. 00006 ENTER 

6.2. 3 .2.4.2 Press KEY REIEASE pushbutton after KEY REIEASE lamp lights. Rows Rl, 

R2 and R 3 ahall display the contents of DSPTAB +UD, (Rl), D&TAB +12D, 
(R2), DSPTAB +13D, (R3). 
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6 .2.3.2.4.3 The DISTAB registers will count In the sequence 1, 2, 4, 10, 20, 

40, 100 , 200 , 400, 1000 , 2000 , beginning with the register in R 3 , 
then R2 and finally Rl. IH3 vill then be displayed. Verify that 
the above sequence is followed throughout the test and that the 
final display of R3 is 00001 and IH3 register in Rl shall display 
one of the following s 0XXXX, 1JQCXX, 2XXXX, and 3XXXX. 

6.2.3.2.4.4 If an error exists, the PROGRAM ALARM laap vill be lifted and a 
VERB-ROOT display of 01-33 will flash and Rl on the CRT or DSXZ 
will display 01103 or 41103 for aultiple failures. Record. 

6.2.3»3 AOC Alams and Interrupt Test 

RDTEt Dating the follovlng test disregard AOC Alam 
indications which ara not noted on the teat. 

Aftsr each Error Reset for a teat sequence 
insure all alarm leaps ara not lighted. 

6.2.3.3.1 Obtain CAR Alaxms and Interrupts Test Tape Ro. POltCQl4-KD0020-00 and 
load the tape on TAPE READER. 

6 . 2. 3.3.2 3st the POWER/OR switch on the TAPE READER 4A4-A2 to OR. Perform 
the following steps ou Console 4A4-A3 in sequences 

a. Press the TAPE/KET Indicator to TAPE 

b. Press the FWD/REV indicator to FWD 
o. Press the IHD/CORT indicator to CORF 
d. Press the LQAD/lHH indicator to LOAD 

6 . 2 . 3 . 3.3 Coaputer Activity 

6 . 2 . 3 . 3 .3.1 Press the ROT indicator switch on to ROT. Malt until tape stop. 

6.2.3.3*3.2 Verify Rl indicates 00001 on CRT. 

6.2. 3 . 3 . 3.3 Press the ROT indicator switch cm 4 a 4-K148 to ROT. Malt until 
tape stops. 

6.2. 3 . 3 .3.4 Verify that the COMPUTER ACTIVITY laaps on the MDC and USB DSKI's 
and Event Module are lighted. The leaps shall remain lighted for 
approximately 10 seconds (CG 5021)* 

6.2*3.3.4 TC Trap (Due to constant TC instruction or an extended period without a 
TC instruction being generated) 

6.2.3.3.4.1 Press the HOT indicator switch on 4A4-KL48 to ROT. Malt until tape 
stqps. 
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6.2.3.3.4.2 Verify Hi Indicate* 00002 on CRT. 

6.2.3.3.4.3 Pres* the HUY Indicator witch on 4A4-KL48 to ROY. Wait until 
tape stops. 

6.2.3.3.4.4 The TC TRAP alam light shall be lighted. Verify indications on 

the USB DSKX and Event Module (CO 5029). Press ERROR RESET pushbutton. 

6.2.3.3.4.5 Press the BUY indicator svltch on 4A4-KL46 to RUY. Halt until tape 
stops. 

6.2.3.3.4.6 Verify R1 indicates 00003 on CRT. 

6.2.3.3.4.7 Press the RUY indicator svltch on 4A4-K146 to RUY. Whit until 
tape stops. 

6.2.3.3.4.8 The TC TRAP alam light shall be lifted. Verify indication on 
IEB DSKX and Event Module (CG 5029). Press ERROR RESET. 

6.2.3*3*5 RHPT LOCK (Due to extended or infrequent interrupts) 

6.2.3.3.5.1 Press the RUY indicator svltch on 4 a 4-KL48 to RUY. Malt until tape 
stops. 

6.2.3.3.5.2 Verify R1 indicates 00004 on CRT. 

6.2.3.3.5.3 Press ths RUY indicator svltch on 4A4-KL46 to RUY. Whit until 
tape stopa. 

6.2.3.3.5.4 The RUPT LOCK alam light shall he lighted. Verify indication on 
USB DSKX, Event Module,and CRT (CG 5C28 )• Disregard all other 
alam indications. Press ; 


6.2.3.3.5.5 Press ths RUY indicator svltch on 4A4-KL48 to RUY. Malt until tape 
o stops. 

6.2.3.3.5.6 Verify R1 indicates 00005 on CRT. 

6.2«3.3.5«7 Press ths BUY indicator svltch on 4 a4-KL46 to RUY. Malt until tape 

stops. 

6.2.3.3.5.8 The RUPT LOCK alam light shall be lighted. Verify indication on 
LEB DSKX, Event Module, and CRT (CG 5026). Disregard all other 
alam indications. Press ERROR RESET. 


39 


FORM MIXI-M-S RIV. FM 




6.2.3*3«6 Parity Fall 

6.2.3.3.6.1 Pres* tha RDV indicator switch on 4A4-KL48 to RUN. Halt until 
the tape stops. 

6.2.3.3.6.2 Verify that R1 indicates 00006 on CRT. 

6.2.3.3.6.3 Press the ROM indicator on 4 a 4-BL48 to RUV. Halt until the 
tape stops. 

6.2.3.3.6A Verify that PARITY ALARM has been generated and displayed on the 
MDC and the USB DSKY's and that the EVENT MDDUIE Is lighted. 
Disregard all or any other alarm indications. Press ERROR RESET. 

6.2.3.3.T TELEMETRY FAIL ALARM 

6.2.3.3.7.1 Press FUN indicator switch on 4A4-KU8 to RUN. Halt until the 
tape stops. 

6.2.3.3«7.t Verify that R1 displays 00007 on the CRT. 

6.2.3.3.7.3 Press the RON Indicator switch on 4A4-KL48 to RUN. Malt until 
the tape stops. 

6.2.3.3.7.4 Verify that the TELEMETRY FAIL alarm is 111 imlasted in the MDC 
and the LEB DSKY. 

6.2.3.3.7.5 Verify that SEAL is indicated on the K-START module. Press ERROR 
RESET to clear AOC DSKY's. 

6.2.3.3.7.6 Insert Verb 36 and ENTER into XEB DSKY. Ins ert VERB 21 NOUN 02 and 
ENTER into I£B DSKY. Insert 00041 and ENTER into I£B DSKY. 

Insert 00000 end ENTER into I£B DSKY. 

6.2.3.3.8 Cheek Fail 

6.2.3.3.8.1 Insert the following into the IEB DSKY to generate a CHECK FAIL: 

a. VERB 21 NOUN 01 ENTER 

b. 00008 EHTSl 

e. Press ERROR RESET on IEB DSKY. 
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6*2*4 Operate Power on and Power Supply Test 

CADTIOB 

a* Insure that the SDC switch on MDC 
panel 25 Is In the OPT position. 

b. The sequence specified in steps 6.2.4.1 
through 6.2*4.6.10 rust be adhered to. 

Deviation nay necessitate recalibration 
of inertial components. 

6.2.4.1 GUI breakers on the Eight Band Circuit Breaker Panel shall be In 
the following positions! 

a* COMPUTER MB A and Ml B breakers OB (Breakers pushed in). 

b. DfJ HER MB A and Ml B breakers OB (Breakers pushed in). 

c. IMJ MB A and MB B breakers OFT (Breakers pulled out.) 

d. OPTICS MB A and MB B breakers OPT (Breakers pulled out). 

e. VIEWER AC1 and AC2 breakers OB (Breakers pushed in). 

f. OAR VIEWER toggle switch in AC1 (up). 

6.2.4.2 The TRABSFER switch on the IMG 00BTR0L Panel shall be In NAflUAL 
position. 

6.2.4.3 The AQC MODE switch on AOC shall be set to OB position. 

6.2.4.4 Switches and selectors on the 0&R Indicator Control panel be 

set to the following positions! 

a. SLAVE TELESCOPE to STAR LOS 

b. OPTICS MODE to ZERO OPTICS 
C. COKEROLUSR MODE to DIRECT 
d. CQRTROILSl SPEED to LO 

S. POWER and BRIOHTHESS to OPT 
f • ALTITUDE IMPULSE EHABIZ to OPT 

g. PAREL BRIGHTHES8 to aaxlmri increase 

h. BtJ TEMP MODE to AUTO OVERRIDE 
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6.2.4.5 DCJ Operate Power 

90TBt Prior to witching to DCJ Operate, 
the OUI System shall have been on 
Standby Node with AQC power applied, 
for a minimum of two hours. * 

6.2.4.5.1 Set up the Analog Recorder 4A3-A2 and the switches on the Analog 
Select Panel 4A3-A3 to monitor the following signals! 


b. CO 2236 
o. CG 2266 


IGA CDU IX RES ERR 
NBA CHJ IX RES ERR 


OGA CDO IX RES ERR 


6.2.4«5»2 Start analog recorder using a chart speed of 5 M4/SBC. Start Brent 

Recorder chart drive using chart speed of 10 MM/SEC* Prepare to mark 
the strip chart on analog recorder at the time DCJ DELAY lsmp 
extinguishes. 

6.2.4.5.3 With the DCJ in Standby Mode, the DCJ Operate Power shall be applied 
by actuating the GUI DCJ MN A and MN B breakers on the Right Hand 
Circuit Breaker Panel (breaker-pushed in). Press C0ARS ALIOH mode 
lamp on DCJ Control Panel. 

6.2.4.3.4 DCJ DELAY lamps on the Condition Annunciator Panel, and Event Module 
shall be lighted when DCJ Operate Power is applied (CO 1303). The 
DCJ DELAY ~»«"p shall extinguish after a time delay of 100 + 10 seconds 
(CG 5006). 

6.2.4.5.5 The COARS ALIOH (Coarse Align), NODE lan?) on .the DCJ CONTROL Panel shall 

be lighted when DCJ Operate power is switched on. After a time delay of 100 
+ 10 seconds, the C0AR3 ALIGN shall remain lighted. The gimbal lock 

lauqp on Condition Annunciator panel may be lighted. 

6.2.4.3.6 After the DCJ DELAY lamps go out, nark the strip chart, stop the Event 
Recorder, record the time at which the DCJ DELAY lanp is extinguished. 

6.2.4.5.7 Stop the Analog Recorder 4A3-A2. Record the time at which the initial 
transient on OGA CDU IX Resolver Error signals occurred from Analog 
Recorder 4A3-A2. 

6.2.4.5.8 Determine elapsed time between OGA IX resolver Initial transient and 
DCJ DELAY lamp going out from the recorders. 
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6.2.4.5.9 Jbst prior to the time when the DfJ DELAY lamp extinguishes, the Outer, 
Middle, aad Inner DU-CDU IX Resolver nulls shall be less than 0.600 
VRMS (CO 2266, CO 2236, and CO 2206). Record the solitude of all CDU 

IX resolver signals fra Analog Recorder 4A3-A2. 

6.2.4.5.10 IMP >26 YDC OPERATE discrete shall be Issued fjO 1503) by observing 
that the IMP OPERATE lamp on Event Module is lighted. Record the 
.Trains of CO 1500, DU +20? an the CRT (+24.5 to 30.5 YDC). 

6.2.4.6 Optics Pover On 

6.2.4.6.1 Opti cs power shall be applied by actuating the G&lf OPTICS MR A and 
OPTICS MR B breakers on the Right Hand Circuit Breaker Panel (breakers 
pushed in). 

6.2.4.6.2 OPTICS +26 YDC discrete shall be Issued (CO 1533) *>y observing that the 
OPTICS ljsg> on Event Module Is lighted. Record the value of CO 1530* 
OPTX +2faV on the CRT (+24.5 to 30.5 YDC). 

6.2.4.6.3 Verify that the ZERO EHCODER on the Condition Annunciator Panel Is 
l ig ht ed for no nore then 90 seconds after Optics Pover Turn On. 

6.2.4.6.4 The &AFT ABOUE and TRUHHIOR ARQIE adjacent to the Scanning Telescope 
eyepleoe shall be 0.0 £ 1.0 degree. 

6.2.4.7 Set TRAHSFKR switch on the DU CONTROL panelto COMPUTER. Disregard all 
conqputar alams. Enter VERB 36, press ESTER pushbutton, then press 
ERROR RESET pushbutton. All alarms shall clear. 

6.2.4.S Biter and verify VERB 4l, HOUCH 20 into KL48. Press ENTER pushbutton to 
advance systssi to COARSE ALIOS under AGO control. The VERB ROUS display 
on CRT shall flash and Indicate 21-22. 

6.2.4*9 Enter and verify +00000 Into 10.48 three times, pressing the ENTER push¬ 
button after each entry. The COARSE AI1GR mode laag> on the DU CONTROL 
panel shall be the only MODE laoqp lighted. Insure that gimbal Lock lamp 
on Condition Annunciator panel is not lighted. 

6.2.4.10 Secondary Pover Supply Voltages, Boise Peaks end Phase Difference 

NOTE: Ensure that the DU Operate Pover has been on for 
s mlnlrnim of 15 minutes before proceeding with this 
test. 
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6.2.4.10.1 Record the secondary power supply voltages of the following signals 
displayed on the CRT. 


Item So. 

Measurement So. 

Signal. 

Requirement 

a. 

00 1000 

4120 VDC 1RI0 SUPPLY 

4112 to 4146 VDC 

b. 

00 1003 

4 12 VDC IRIO SUPPLY 

41T.6 to 413.4 VDC 

c. 

00 1006 

4 32 VDC IRIO SUPPLY 

425.5 to 435.5 VDC 

d. 

00 1010 

4120 VTC PIPA SUPPLY 

410? to 4145 VDC 

s. 

00 1016 

4 32 VDC PIPA SUPPLY 

425.5 to 435.5 VDC 

f. 

00 1020 

4 13 VDC AOC SUPPLY 

411.7 to 414.3 VDC 

S. 

00 1030 

4 3 VDC AOC SUPPLY 

41.88 to 44.12 VDC 

h. <r- 

:.:,xco lioi 

- 26 VDC SUPPLY 

-33.7 to -21.3 VDC 

i. 

00 mo 

42.5 VDC TM BIAS 

42.45 to 42.55 VDC 

j. 

00 1301 

IMU 2V 3200 CPS 

SUPPLY RMS 

2.3 to 4.2 VRMS 

k. 

00 1400 

IMU 2V 25.6 1C 

SUPPLY IS PH 

42.1 to 42.9 VRMS 

1. 

00 1401 

OPTX 2V 25.6 KD 

SUPPLY IS PH 

42.1 to 42.9 VRMS 

a. 

CO 1201 

D*J 28V .8 KD 1 PCT 

0 Deg SUP RMS* 

427 to 429 VRMS 

a. 

00 1202 

IMU 28V .8KC 5 PCT 

90 Deg SUP RMS 

426.1 to 429.9 VRMS 

0. 

00 1203 

IMU 28V .8 XC 5 PCT 

0 Deg SUP RMS 

424.7 to 430.3 VRMS 

P* 

00 1204 

CDU 28V .8 KD PCT 

90 Deg SUP RMS 

426.1 to 429.9 VRMS 


CO 1211 

OPTX 26V .8 KD 1 PCT 

0 Deg SUP RMS 

427 to 29 VRMS 

r. 

CO 1212 

OPTX 26V .9 HC 5 PCT 
-90 Deg SUP RMS 

426.1 to 429.9 VRMS 


415.6 to **>24.4 VRMS 

L 


.00 1302 


20V 3*2 KD SQ WAVE 
SUPPLY RMS 
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6.2.4.10.2 Record the noise peeks of the folloving signals displayed on the CRTs 


Hsas'mt Bow 


Requirement 


CO 1001 
00 1011 
CO 1021 

00 1031 

CO 1501 

co 1511 
CO 1521 
CO 1531 


+120 VDC 
+120 VDC 
+ 13 VDC 
+ 3 VDC 
+ 28 VDC 

♦ 28 VDC 

♦ 28 VDC 

♦ 28 VDC 


IRIO BOISE RMS 1 
PIPA BOISE RMS 
A0C BOISE RMS 
AQC BOISE RMS 
Bo. 1 BOISE RMS 
Bo. 2 BOISE RMS 
Bo. 3 BOISE RMS 
Bo. 4 BOISE RMS 


than +1.00VRMS 
than + 1.0 VRMS 
than O.65 VRMS 
> than O.65 VRMS 
1 than + 0.70 VRMS 
1 than T 0*70 VRMS 
i than + 0.70 VRMS 
i than + 0.70 VRMS 


6.2.4.10.3 Record the phase difference of the folloving signals displayed on 
the CRTs 


CO 1206 
CO 1207 
co 1306 
CO 1209 

CO 1220 
CO 1402 
CO 1216 


PH DIP IMJ 1* 0® IMJ 5* 90® -77.0 to -103® 
PH DIP IMJ 5$ 0°, IMJ 5* 90° -77.0 to -103° 
PH DIF IMJ 2V 3.2KC A3C SIBC -12.5 to +lg.5 
PH DIF IMJ 1* 0° CDU 5} 90® -77 to -103 , 


-77 to -103 0 

PH DIF IMJ li 6° OPTX li 0® -12.5 to +12.5 

PH DIF IMJ 25.6KC OPTX 25.6KD -32 to +32° 

PH DIF OPTX 1* 0° OPTX 5* 90° -77 to -103° 


6.2.4.10.4 The noise peaks of the folloving signals are demonstrated on the event 
lights vhen the peak voltage exceeds 5 volts and is present for more 
than one microsecond. 


CO 1022 +13 VDC A3C BOISE PEAK 

CO 1032 + 3 VDC AQC HOIBE PEAK 

CC 1502 +28 VDC Ho. 1 BOISE PEAK 

CO 1512 +28 VDC Ho. 2 BOISE PEAK 

CO 1522 +28 VDC Ho. 3 BOISE PEAK 

CO 1532 +28 VDC Ho. 4 BOISE PEAK 


Event Module 
4A3-A5 
4A3-A5 
4A3-A5 
4A3-A5 
4A3-A5 
4A3-A5 


6.2.4.10.5 Perform 6.2.6 O&H Operational Test. 


6.2.4.10.6 Optics power shall be removed by actuating the G&N OPTICS MNA and MNB 
breakers on the Right Hand Circuit Breaker panel to off (breakers pulled out). 
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6.2.5 Failure Indicating Circuitry Test 

6.2.5.1 Proceed with this test of 6.2.4 Operate Power On Test has been 

completed. If systen power Is on, perfoxm 6.2.2.1 before proceeding. 

If system power Is off, proceed to 6.2.5.2. 

NOTES Insure that the following cables which 
supply heater power to the IMP are not 
disconnected* 

a* Ensure that 1901529 cable is connected frcai 
45A7J2 on PSA TRAI 7 to Jll on A23-201 PSA 
Adapter Module* 

b* C14-462 cable connected between J2 on A23-201 
PSA Adapter Nodule and J6 on ICTC* 

NOTBs Utilize a portable table or equivalent support 
to set the 190608-011 Heat Sink, 1900609-011 
Failure Indicator Teeter, 1900606-011 Breakout 
Box and PSA Tray 2 when resowed* 

6.2*5*2 Disconnect PSA Adapter connector from PSA trays (Connectors J1 through 
J10) except 1902436 cable connected to 45A7J2 on PSA Tray 7* 

6.2*5*3 Disengage holding screws and carefully remove A23-201 away from 
the Power Servo Assembly unit* t. There is sufficient c lea r a n ce to 
remove PSA Tray 2. 

6.2*5*4 Disengage captivated screw on PSA Tray 2 fron PSA toe cep. 

6.2*5*5 Remove PSA Tray 2 fron Servo Assembly and place on 1900808-011 Heat 81uk* 

< . . 1 NOTES Avoid damage to themal interface 

material in the following step* 

6.2.5.6 Install I900806-OH PSA Tray Extender in PSA Tray 2 position by 
carefully guiding the tongue into the sic* located in PSA end eonneetor* 

6.2.5.7 Engage captivated screw on PSA Tray Extender into PSA toe cap and 

tighten 15 + 5 inch-pounds torque. 

6.2.5.8 Connect cable fron 1900806-OH Breakout Box to connector J2 on 1900809-011 
Failure Indicator Tester* 
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6.2.5.9 Mate connector Jl to connector 45A2P1 located on rear of PSA Tray 2. 

6.2.5.10 Set and verify all switches to normal. 

6.2.5.11 Re-install PSA Adapter Module in front of Power Servo Assembly. 

6.2.5.12 Connect PSA Adapter connectors to PSA Tray 1 and 3 through 10. 

Torque each connector no greater than 95 + 5 inch-ounces. 

6.2.5.13 Connect cable from connector 45A2J1 on PSA Tray 2 to PSA Adapter Module 
(Tray 2 position) connector. 

6.2.5.14 Set and verify transfer switch to MANUAL on the IMU control panel. 

Place G&N VIEWER AC1 and AC2 breaker on the Right Hand Circuit Breaker 
Panel to ON position. 

6.2.5.15 Apply AGC power by placing the G&N Computer MN A and MN B breakers on 
the Right Hand Circuit Breaker Panel to ON position. 

6.2.5.16 Close the IMU HTR MN A and MN B circuit breakers on the Right Hand 
Circuit Breaker Panel (breakers pushed in). 

6.2.5.17 Record the time in which the IMU HTR power was applied. 

6.2.5.18 Insert the following into LEB DSKY: 

Insert VERB 21, NOUN 02 and ENTER 
Insert 00041 and ENTER 
Insert 00000 and ENTER 

6.2.5.19 Insert VERB 36 into K148 and press ENTER pushbutton. Press ERROR RESET 
pushbutton to clear computer alarms. All alarms shall clear. 

6.2.5.20 Verify that all switches on the Failure Indicator Tester are in the OFF position. 

6.2.5.21 Place G&N IMU MN A and MN B breakers on the Right Hand Circuit Breaker panel 
to ON position. Immediately press COARS ALIGN pushbutton on IMU 
Annunciator to extinguish. Verify that G1MBAL LOCK lamp is lighted. 

6.2.5.22 Verify that +28 VDC Operate CG 1503 lamp is lighted on Event Module. 
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6.2.5.23 Observe CRT and verify that IRIG and PIPA temperature indication and G&N 
system power supply indications are not flashing. 

6.2.5.24 Place the CAUT and WARN COMP UNIT MN A and MN B breakers on the 
Left Hand Circuit Breaker Panel No. 25 to ON position. 

6.2.5.25 On the MDC Panel No. 11, Place the CAUTION/WARNING switch to C/M 
position and PWR switch to 1 position. 

6.2.5.26 Press ERROR RESET pushbutton to clear computer alarms. All alarms 
shall clear. 

6.2.5.27 Set and verify the TRANSFER switch to COMPUTER on the IMU CONTROL panel. 

6.2.5.28 Insert and verify VERB 41, NOUN 20 into K148. Press ENTER pushbutton. 

6.2.5.29 Insert and verify +00000 into K148 three times, pressing ENTER pushbutton 
after each insertion. Wait 60 seconds before proceeding. 

6.2.5.30 IMU Fail (CG 5001) 

6.2.5.30.1 Momentarily set each of the following switches one at a time on the Failure 
. Indicator Tester of PSA Tray Extender Set v o TEST. Observe the fail 
indications as displayed on 6.2.5.30.2. Return each switch to OFF and 
press MASTER CAUTION lamp button on MDC Panel 3 before proceeding 
with the next switch. 


a. MICROSYN EXCITATION 

b. WHEEL EXCITATION 
C. IG SERVO ERROR 

d. MG SERVO ERROR 

e. OG SERVO ERROR 

. 5.30.2 Condition Main 

Annunciator Display 
Panel Panel 


IMU FAIL 
PGNS 


Panel 
IMU FAIL 


♦G&N ERROR ♦FAILURE 
DETECT 


Module CRT Record 

IMU FAIL IMU FAIL ON IMU FAIL 
♦FAILURE ERROR DETECT 


MASTER 

ALARM 


MASTER 

ALARM 


ERROR 

DETECT 


Function only in Night watchman Program routine. 
Otherwise the lamp remains lighted. 
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6.2.5.33 Gimbal Lock Test 

6.2.5.33.1 Insert and verify VERB 41, NOUN 20 into K148. Press ENTER pushbutton. 

6.2.5.33.2 Insert and verify +00000 into K148 two times, pressing ENTER pushbutton 
after each insertion. 

6.2.5.33.3 Insert and verify +05400 into K148. Press ENTER pushbutton. Wait 60 
seconds. 

6.2.5.33.4 Verify that GIMBAL LOCK lamp on Condition Annunciator panel is not 
lighted. 

6.2.5.33.5 Insert and verify VERB 23, NOUN 22 into K148. Press ENTER pushbutton. 

6.2.5.33.6 Insert and verify +06500 into K148. Press ENTER pushbutton. Wait 60 
seconds. 

6.2.5.33.7 Verify that GIMBAL LOCK lamp on Condition Annunciator panel is lighted. 

6.2.5.33.8 Insert and verify VERB 23, NOUN 22 into K148. Press ENTER pushbutton. 

6.2.5.33.9 Insert and verify +18000 into K148. Press ENTER pushbutton and observe 
that GIMBAL LOCK lamp remains lighted while IMU and CDU are driving 
to 180 degrees. Wait 60 seconds. 

6.2.5.33.10 Insert and verify VERB 23, NOUN 22 into K148. Press ENTER pushbutton. 

6.2.5.33.11 Insert and verify +29500 into K148. Press ENTER pushbutton and observe 
that GIMBAL LOCK lamp remains lighted while IMU and CDU are driving 
to 295 degrees. Wait 60 seconds. 

6.2.5.33.12 Insert and verify VERB 23, NOUN 22 into K148. Press ENTER pushbutton. 

6.2.5.33.13 Insert and verify +30600 into K148. Press ENTER pushbutton. Wait 60 
seconds. 

6.2.5.33.14 Verify that the GIMBAL LOCK lamp on Condition Annunciator panel is 
not lighted. 

6.2.5.34 Removal of PSA Tray Extender Set 

6.2.5.34.1 Perform 6.2.2.1 to Turn Off GW System. 
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BOTEs Ensure that the follovlng cables, which supply 
heater power to the IMJ are not disconnected. 

a. 1901529 V1G2 cable connected between 45A7J2 
on PSA Tray 7 end J1 on A23-201 PSA Adapter 
Module. 

b. C14-462 cable connected between J2 on A23-201 
PSA Adapter Module and J6 on ICTC. 

>•34.2 On the PSA Adapter Module (A23-201) disconnect cable from connector 

45A2J1 on PSA Tray 2 to PSA Adapter Module (Tray 2 position) connector. 

>•34.3 Disconnect the ten connectors to ACE-SC Carry-on conditioning equipment. 

>•34.4 Disconnect PSA Adapter connectors from PSA Trays (connectors 45AU1 

through 45A10J1) except 190243$ cable connected to 43A7J2 on PSA Tray 7* 

>•54.5 Disengage the holding screvs and carefully reswre A23-201 away 

from the Power Servo Assembly until there is sufficient clea r a n ce 
to remove PSA Tray 2. 

$•34.6 On the Failure Indicator Tester (1900809-011), disconnect connector 
J1 from connector 45A2P1 located on rear of PSA Tray 2. 

>,34.7 Disengage captivated screvs on 1900805-011 PSA Tray Extender (located 
in PSA Tray 2 position) from PSA Toe Cap and remove from Power Servo 

Assembly. 

5.34.8 Re-install PSA Tray 2 by carefully guiding the tongue into the slot 
located in PSA end connector and plug into connector 5&J12. Tighten 
the captive screw to 27.5 + - 2.5 inch-pounds torque. 

5.34.9 Re-install PSA Adapter Module (A23-201) in front of PSA). 

5.54.10 Connect PSA Adapter connectors to all PSA Tray connectors 45AUL 
through 45A10J1. Torque each connector no greater than 100 inch-ounces. 

5*34.11 Re-connect the ten connectors from ACS-SC carry-on conditioning 
equipment.^ 

5.34.12 Perform Turn On Procedures as specified in 6.2.2.2. 
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6*2*6 

6.2.6.1 
6.2.6.1.1 
6.2.6.1.2 

6.2.6.2 
6.2.6.2.1 

6.2.6.2.2 

6 * 2 . 6 * 2*3 

6 . 2 . 6 . 2.4 

6.2.6.2.5 
6 . 2 . 6 . 21 * 



Proceed with this test If 6.2*5 Operate Power On Test haa been 
completed and system operation has not been interrupted. If 
system operation has been gm4mK»gpted,pmapfbm**.2.2.2 Turn On 
Procedure, 


Initial Conditions 

Ensure that the AOC NOES switch is in the C* position. 

Verify that TRANSFER switch on IMU CONTROL Panel is in COMPUTER 
position and that the AOC Mode switch is in the ON position. 

Initiation 

Insert the following sequence into 10.48. 

a) VERB 57 UTTER 

b) 00004 ENTER 

Verify that the PROGRAM display on CRT indicates 07. 

NOTE: During this portion of the test, the 091 System is 

exercised through its modes and the MODE leap displays 
will change automatically in the following sequence: 

ZERO ENCODE, FINE ALIGN, ATTITUDE CONTROL, COAPSE 
ALIGN and FINE ALIGN. If the PROGRAM display on the 
LEB D6KY does not change, proper mode changing is 
occurring. 

After approximately 10 minutes, the walue of the gravity vector 
in CK/SBC 2 shall be displayed in R1 and R2 on CRT. Record these 
values. Verify VERB 06, NOUN 66 are flashing near end of 10 
minute period. 

Rl is the first five digits of the gravity vector and R2 contains 
the last five digits. A decimal point shall be between them. The 
value for the gravity vector shall be +980.00000 ♦ 10.00000 O^SBC. 

Enter VERB 33 into K148. Press the ENTER pushbutton. Verify that 
VERB 06 and NOUN 66 art flashing. 

The value of the horizontal earth rata ahall he displayed in Rl 
and R2 on CRT. Record thesa values. 
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6.2.6.2.7 R1 la the first fir® digits of sarth rats sod R2 contains ths last 
fire digits. A deelaal point shall be placed between R1 and R2. 
Ths horizontal sarth rats shall hs 00000.82900 + .20000 EHU (Earth 
Rats Wt), 

6.2.6.3 Test Termination 

6.2.6.3*1 Entsr VERB 3^ into K148. Pzsss ths ElfTER pushbutton. 

6.2.6.3*2 Entsr VERB kl, W00E 20 Into KlH8. Press ths ENTER pushbutton. 

6.2.6.3.3 Entsr 00000 into 1QA8. Press ths ElfTER pushbutton. 

6.2.6.3.^ Entsr 00000 Into ICU8. Press ths ENTER pushbutton. 

6.2.6.3*5 Entsr 00000 into 1Q.H8. Press ths ENTER pushbutton. 

6.2.6.3.6 Verify COARSE ALTON is ths only Mods lamp lighted. 
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6.2.7 IMP Temperature Control'Test 

6.2.7.1 Proceed with this test if test in 6.2.b, Operate Power On Test, has 
been completed and system operation hae not been interruped. If 
system operation has been interruped, perform 6.2.2.2 before pro¬ 
ceeding. The signal values of this test are to be recorded as 
displayed on the CRT. The following Measurement numbers and Signals 
are inserted here as m convenience for later reference. 


ITEM MO. 

MEASUREMENT MO. 

SIGNAL 

a. 

00 2300 

PIPA TEMP 

b. 

00 2301 

IRIO TEMP 

c. 

00 2302 

HEATER CURRENT 

d. 

0» 230| 

BLOWER CURRENT 

e. 

00 230b 

T.C. BRIDGE 8UFFLT 


6.2.7.1.1 Insure that the following Ground Support Equipment (OSE), 
identified in b.l, is installed and connected before 
proceeding with 6.2.7.2 

a. Digital Signal Conditioning and Multiplexing felt. 

Model Mo. Clb-211. 

b. Offl 81gnal Conditioning and Switching Matrix felt (DTMB) 
Item 7« 

e. Carry-On Command Stimuli felt (ACE-S/C Digital Test 
Command System OTCS) Item 1. 

d. ACE-SC Carry-On Junction Box 

Item 3* 

e. PSA Adapter Module 
Item 17. 

f. External Digital Test Command Unit 
Item 9* 

g. Data Interleaver System 
Item 10. 

h. Electrical Cable Set 
Item 13. 
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6.2.7.2 Set the TRANSFER switch on the IMS CONTROL p anel to MANUAL. Reset 
any AOC alaras by entering VERB 36, pressing ENTER pushbutton then 
pressing ERROR RESET pushbutton on LEB AOC D6KT. 

6.2.7.3 Place the OW IMU to Standby Mode by positioning the Gttl IMD MN A 
and MN B breakers on the Rigit Hand Circuit Breaker Panel to OFP 1 1 
(Breakers pulled out). Note that the IMU OPERATE discrete leap 

on Event Module is not lighted. 

6.2.7.t Place the IMU TEMP MODE selector on the GIN Indicator Control Panel 
to AUTO OVERRIDE position. 

6.2.7.5 With the IMU in the Standby Mode, wait 30 nlnutes and record the 
values of the follovlng signals as displayed on CRT. The BLOWER 
CURRENT will not be on at this tins (CO 2303)* 

Measureaent No. Signal Requirements 

a. CO 2300 PIPA TEMP 128.0°P to 13$.G°F 

b. 00 2301 IRIO TEMP 128.0°P to 135.O^P 

e. CO 2302 HEATER CURRENT 0*7? to 1.60 AMP 

d. CO 230t T.C. BRIDGE 8UPPLY 18.7 to 25.J VDC 


6.2.7*6 Place the GW IMU to Operate Mode by setting the Gill IMU Ml A and 

MN B breakers on the Rigit Hand Circuit Breaker Panel to ON position. 
After the IMG DELAY leap goes out, press the COARS ALIGN pushbutton 
on the IMU CONTROL panel. The COARS ALIGN leap, is the only MODE laap 
that is lighted. Record the time shen IMU Operate power Is applied. 

6.2.7.7 Place the TRANSFER switch on the IMU control panel to COMPILER. 

6.2.7.8 Enter VERB ko, NOUN 20 Into KU8. Press ENTER pushbutton. Halt 
90 seconds. 

6.2.7.9 Enter VERB tl, MOUNT 20 into KU8. Press ENTER pushbutton. 

6.2.7.10 Enter >00000 into KLfc8 three tines, pressing ENTER pushbutton after 
each entry. COARS ALIGN node laap on the IMU CONTROL panel shall 
be the only MODE laap lighted. 

6.2.7.11 Proportional Nods 

6.2.7.11.1 Set the IMU TEMP MODE selector on the OIN Indicator Control Panel 
to PROPORTIONAL position. 
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6.2.7.11.2 Thirty minutes after DCJ Operate Node, the signal values of 
6.2.7.1 shall be as follows: 

a. The PIPA temperature shall be 129.0° to 131.0°P and the 

IRIG temperature shall be 132.0 to I35.O P (CO 2300, CO 2301). 

b. The Heater current shall be to 1.41 amperes (when 
current is applied) (CG 2302). 

c. The Blower current shall be 0.19 to 0.55” amperes (when 
current is applied) (CO 2303). 

d. The Temperature Control Bridge supply shall be lB.7 
to 25.3 VDC (CO 2303)4 

6.2.7.11.3 After two hours from time DCJ MN A snd MH B power was applied, 
the following values shall be present. 

a. The PIPA Temperature shall be 129.5 to 130.5°* the 
IRIQ temperature shall be 132*3 to 13^*5°F (CO 2300, 

CG 2301). 

b. The Heater current shall be 0.3J to 1*10. amperes (when 
current is applied) (CO 2302). 

o. The Blower current shell be 0.1^ to 0.35 amperes (when 
current is applied)(CG 2303). 

6.2.7.11.4 Set DCJ TEMP MODE selector to AUTO OVERRIDE. Monitor at 3-olnute 
intervals the values of signals a and b in 6.2.7.1 for 13 minutes 

(3 monitor periods). Record the maximum values of each signal during 
this tine. These values shall be within those requirements listed 
in 6.2.7.11.4. 

6.2.7.12 Backup Mode 

6.2.7.12.1 Set the DCJ TEMP MODE selector om the GUV Indicator Control Panel 
to BACKUP position. The DCJ TEMP lamp on Condition Annunciator 
Panel will cycle on and off. 
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after 60 minutes: 

a. The PIPA tenperature shall be 129*5 to 133.0°P. 

b. The ZR10 temperature shall be 134.5 to 137«5°F» 

6.2.7.12.2 Monitor at 5 minute intervals, the values of signals a and b in 6.2.7.1. 
At the end of 13 minutes (3 monitor periods) record the m a ximum and 
minimum values of these signals* The values shall be vithin tho-s 
requirements listed in 6.2*7*12.1. 

6*2*7.13 aiergeney Mode 

6.2.7.13.1 Set the IMG TEMP MODE selector on the GUI Indicator Control Panel 

to EMERGENCY position* ?he IMG TEMP lamp on the condition annunciator 
panel will be on during EMERGENCY MODE* 

6.2.7.13.2 After the IMG has been switched to EMERGENCY control, for a 
minimum of one hour, the IRIG temperature shall remain vithin + 2.OP 
of its value in 6.2.7.11.3 and PIPA temperature shall remain vithin 
+ 2.0 F of its value in 6.2.7.11.4 as indicated on the CRT. 

6.2.7.14 Auto Override Mode 

6.2.7.14.1 Set the IMG TEMP MODE selector on the GUI Indicator Control Panel 
to AUTO OVERRIDE position, wait 30 minutes. The signal values 
shall be as follows: Record the values. 

a* The PIPA Temperature shall be vithin 129.0 to 131*0°F 
-*• and the IRIG temperature shall be vithin 132.0 to 135«0°F 

(co 2300, co 2301). 

b. - •; .: .... ' . ( 
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6.2.8 AOC Clock Frequency Test 

6.2.8.1 Perform this test If 6.2.!*, Operate Power On Test or 6.2.2.2, Power On 
Procedure has been completed and GUf System Operation has not been 
Interrupted. If system operation has been interrupted, perform 6.2.2.2, 
Blower On Procedure before proceeding. 

6.2.8.2 Ensure that the AOC has been operating for at 1-sst one hour before 
this test. 

6.2.8.3 Ensure that the 52**5L ELECTRONICS power has been applied for the length 
of time aa required by the manufacturers 1 specifications. 

6.2.8.1* Verify that the coax PIPA FREQ NOE is connected betw een S ignal Test 
Point and the AC Signal Input of 52!*5L ELECTRONIC COUNTER. 

6.2.5.5 Set the switches on the 521*52 ELECTRONIC COUNTER to the following positions: 

6.2.8.5.1 Set the Preset Counter to indicate 96000. 

6.2.8.5.2 Set TIME BASE to ms 

6.2.8.5.3 Set FUNCTION to TIME INTERVAL 

6.2.8.5.!* Set NODE to NX PERIOD 

6.2.8.5.5 Set SENSITIVITY to 1 

6.2.8.6 Rotate the ACCEL NON selector switch on the PSA Adapter Module to 
ACE position. 

6.2.8.7 Enter the code 1000 into R-START 4A4-A5-R1**?. The upper portion 

of the indicator shall be illuminated. Press the XEQ/SEAL pushbutton 
to switch the I MU 3.2 KCpower supply on to the hardline. Voltage 
shall be available on the vertical input to the PIPA Scope kkk-Al. 

6.2.8.8 Each count cycle should last approximately 30 seconds. Adjust display 
time to permit recording the display on the E-POT. 

6.2.8.9 Repeat the counting cycle 10 times and record the results of the 10 
counting cycles. Calculate the average time per cycle for the 10 counting 
cycles. Record the average time per cycle. 

6.2.8.10 The average time shall be not greater than 


• 30.0000731 seconds, nor less than 


3199.9922 


29.9999269 seconds 


3200.0078 
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Panel Brightness and Leap Test 

.1 Panel Brightness Control Operation - the PANEL BRIGHTNESS thumb¬ 
wheel shall be exercised to demonstrate the capability of con¬ 
trolling the illumination of the following lamps: 

a. Optical Reticles 

b. Telescope Angle Readouts 

c. IMU-CDU Diffemnoe Display 

d. COARS ALIGN MODE lamp on IMU CONTROL Panel 

e. CDO Displays 

•2 Mode Indication Lamp Check - The CHECK MODE lamps pushbutton shall 
be depressed and cause the following MODE lamps to be illuminated: 

a* ZERO ENC 

b. COARS ALIGN 

c. FINE ALIGN 

d. CDU MAN 

e. ATT CONT 


g. TRACKER 

.2.1 Release the CHECK MODE lamps pushbutton. All MODE lamps except 
COARS ALIGN lamp on the IMU CONTROL Panel shall be extinguished. 

•3 Condition inidcation Lamp Check. - Set CONDITION LAMP switch ON/OFF 
to (Nl position. The CHECK CONDITION Lamps pushbutton shall be 
depressed and shall cause the following lamps to be Illuminated: 

a. GAN Error 

b. COMP PWR FAIL 

c. IMU FAIL 


e. ACCEL FAIL 


FORM MIBI-M-a MB' 
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f. OW PAIL 


OIMBAL LOCK 


It ZERO ENCODE 

IMO DELAY (This lamp viU not illuminate In Systems Standby 
node) 

k. MASTER WARNING 

l. MASTER CAUTION 

•3*1 Release CHECK CONDITION leaps pushbutton. All condition lamps on 
the Condition Annunciator Panel shall be extinguished. 

,k A00 Display Indication - On depression of Test Alan Switch, the 
proper operation of the AQC alarm circuitry will be demonstrated 
by the illumination of the following lamps: 


b. TC TRAP 

c. COUNTER FAIL 


d. PARITY PAIL 


•fc.l Press ERROR REBET pushbutton. All alara lamps on the AGC DSKI 
shall be extinguished. 

.5 Cheek Coolant - The CHECK COOLANT pushbutton shall be depressed and 
shall cause illumination of the area in which the coolant quick 
disconnects are contained. Verify that the quick disconnects are 
not leaking and the metallic areas of the quick disconnects, 
risible through the Port Holes, hare no droplets of condensation 
that might drip. 

.5.1 Release CHECK COOLANT lamp pushbutton. The COOIANT lamp shall 
not be lighted. 
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6.2.10 Optics Servo Tests • 

6.2.10.1 Proceed with this test if 6.2.4, Operate Power-On Test, has been completed, 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2.2.2, Turn-On Procedure, before proceeding. 

6.2.10.2 Insure that the OPTICS MNA and MNB breakers on the Right Hand Circuit 
Breaker Panel are pushed in (ON) and that the TRANSFER switch on the 
IMU Control Panel is set to COMPUTER. 

6.2.10.3 Insure that the SLAVE TELESCOPE switch on the GIN Indicator Control Panel 
to set to STAR LOS, the TRACKER POWER switch to set to OFF and the TRACK 
pushbutton is not illuminated. Set the OPTICS MODE switch on the G&N Indicator 
Control Panel to ZERO OPTICS. After ZERO ENCODER lamp has extinguished, 
return the selector to MANUAL. 

NOTE: If the G&N System is in IMU Operate Mode, 
ensure that the system to in Coarse Align 
Mode under AGC control. 

6.2.10.4 Trunnion CDU Servo Loop Check 

6.2.10.4.1 Set the CONTROLLED SPEED switch on the G&N Indicator Control Panel to 
MED and the CONTROLLER MODE switch to DIRECT. 

6.2.10.4.2 Enter the code 2019000000 into the C-START module. Press the XEQ/SEAL 
pushbutton to call CG 3206 TRUNNION CDU TACH OUTPUT to the high rate 
channel of the Analog Recorder 4A1-A03. 

6.2.10.4.3 Set up to monitor the following signals on the Analog Recorder 4A3-A02. 

CG 3104 SXT TRUN MDA INPUT INPHASE 

6.2.10.4.4 Start the Analog Recorders at 5 mm/sec. Move and hold the OPTICS CONTROL 
STICK to its upper limit not longer than 10 sec. Release the control stick 

and stop the Analog Recorders. Record the maximum values of CG 3206, 
TRUNNION CDU TACH OUTPUT and CG 3104, SXT TRUN MDA INPUT 
INPHASE. 

6.2.10.4.5 The maximum value of CG 3206, TRUNNION CDU TACH OUTPUT, shall be 
1.05 ± 0.20 VRMS. The maximum value of CG 3104, SXT TRUN MDA INPUT 
INPHASE, shall be 1.25 ± 20 VRMS. 


. 10.4.6 Set the CONTROLLER SPEED selector to LO. 
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•7 Set the OPTICS NOEB selector to ZZRO OPTICS. After ZERO ESC ODER 
has extinguished, return tbs selector to MANUAL. 

•8 Repeat 6.2.10.4.4 . The maxima talus of CO 3206, TRUNNION CDU TACH 
OUTPUT, shall be 0.10$ ♦ 0.020 VRMS. The ear 1 nun value of 00 3104, 

SXT SHAFT HDA IHPUT INPHASE, shall be 0.123 + 0.021 VRMS. 

Shaft CDU Servo Loop Check 

.1 Enter the code 2020000000 into the C-START nodule. Press the XEQ/SEAL 
pushbutton to call CG 3226, JBAPT CDU TACH OUTPUT, to the high rate 
channel of Analog Recorder 4A1-A03. 

•2 Set the CONTROU£R SPEED selector on the CMS Indicator Control Panel 
to MED. 

•3 Place the OPTICS MODE selector on the OUT Indicator Control Panel 
to ZERO OPTICS. After S3R0 ENCODER has extinguished, place the 
selector to MANUAL. 

.4 Start the Analog Recorders 4A1-A03 and 4A3-A02 at 5 sm/ssc. Move and 
hold the OPTICS CONTROL STICK against Its rlgit limit for not longer 
than 10 see. Release the control stick and stop the Analog Recorders. 
Record the maximum values of CO 3226, SHAFT CDU TACH OUTPUT and CG 3114, 
SXT SHAFT MDA IHPUT INPHASE. 

.5 The maximum value of CG 3226, SAIT CDU TACH OUTPUT, shall be 1.03 

♦ 0.20 VRMS. The maximum value of CO 311k, SXT SHAFT MDA INPUT IHPHASE, 
shall be 1.23 + 0.20 VRMS. 

.6 Set the C0NTR0UU3R SPEED selector to LO. 

•7 Repeat 6.2.10.3.3 and 6.2.10.3.4. The maximum value of CO 3226, 

SHAFT CDU TACHOUTPUT shall be 0.103 + 0.020 VRMS. The m a xima value 
Of CO 3114, SXT SiAFT MDA INPUT IHPHASE shall be 0.123 + 0.021 VRMS. 

> Optics Tims to Zero 

i.l Set selector on G&N Indicator Control Panel to ZERO OPTICS. 

Wait 90 ace. Set selector on GAN Indicator Control Panel to MANUAL. 
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Set up the Analog Recorder to Monitor the following signals et a 
chart speed of 10 Ma/see. Do not start recorder at this tine. 

Analog Recorder 


a. 00 3226, SHAFT CDU TACH OUTPUT 4A3-A2-1-2 

b. 00 3^06/ TRUHHIOI CDU TACH 0UTPOT 4A3-A2-2-2 

C. 00 3124, SCT SHAfT TACH FEEDBACK 4A3-A2-5-2 

d. 00 3134, SCT TRUHHIOI TACH FEEDBACK 4A3-A2-6-2 

6.2.10.6.3 Using the control stick, drive the 2X Trunnion CDU In a positive 
direction to 120.0XX degrees and the Shaft CDU to 270.0XX degrees. 

6.2.10.6.4 Start the Analog Recorder and set the OPTICS MODI selector on the 
Q*H Indicator Control Panel to ZERO OPTICS. 

6.2.10.6.5 When all signals have reached a steady state value, set the attenuation 
on the Analog Recorder to the lowest usable ranges. 

6.2.10.6.6 After 3 seconds, stop the recorder. Record the elapsed tine between 
steady state nulls on all signals listed in 6.2.10.6.2. The elapsed 
tins between steady stats nulls shall be less than 27 sec. for signals 
a) and c) and lass than 12 sec. for signals b) end d). 

6.2.10.6.7 Record the level of the CO 3141 TRUHHIOI CDU l£x RESOLVER and CO 3211, 
SHAFT CDU l6x RESOLVER signals on the CRT. The absolute value of 
these signals shall be 0.003 VRMS. 

6.2.10.6.8 Record the SEAR end 2X TRUHHIOI CDU indications. The 2X THJHHIOH and 
SHAFT angle readouts shall be 0.000 ♦ 0.006 degrees. 

6.2.10.7 AOC Node Indication and Control 

6.2.10.7.1 Enter and verify VERB l6 and HDUH 55 Into Kl48. Press the ENTER • 
pushbutton. The AOC display R1 and R2 on the CRT shall be all seroa. 

6.2.10.7.2 Enter and verif y VERB 11 (MDHTQR) and HOUH 01 (ADDRESS) into Kl48. 

Press the SHEER pushbutton. 

6.2.10.7.3 Enter address 00007 into KL48. Press the SHEER pushbutton. The AOC 
display on the CRT 1 indicate the contents of IH3 in R1 to be X4XXX. 

6.2.10.7.4 Set the OTPICS NODE selector on the GUI Indicator Control Panel to 
MANUAL. The AOC display on the CRT shall indicate contents of IH3 
in R1 to be JBXXX. 
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6.2.10.7.5 Set the OPTICS MODE selector on the G&N Indicator Control Panel to 
COMPUTER. The AGC display of Mode Register IN3 in R1 shall indicate 
3XXXX or 7XXXX on CRT. 

6.2.10.7.6 Enter the following sequence into the K148 and verify: 


a. 

VERB 21, NOUN 01, ENTER 

d. 

VERB 41, NOUN 55, ENTER 

b. 

00723, ENTER 

e. 

+03000, ENTER 

c. 

40000, ENTER 

f. 

+15000, ENTER 


6.2.10.7.7 Verify that the SHAFT and the 2X TRUNNION CDU move to 30.0 degrees. 

6.2.10.7.8 Enter the following sequence into the K148: 

a. VERB 21, NOUN 01, ENTER 

b. 00744 ENTER 

6.2.10.7.9 Verify that the SHAFT and 2X TRUNNION CDU readouts move to 0.000 ± 

0.006 degrees and stop. 

6.2.10.7.10 Enter and verify VERB 16, NOUN 55 into K148. Press ENTER pushbutton. 
The AGC display of Registers Rl and R2 on the CRT shall be all zeros. 

6.2.10.7.11 Set the OPTICS MODE selector on the G&N Indicator Control Panel to 
ZERO OPTICS. After ZERO ENCODER lamp has extinguished, return 
selector to MANUAL. 


6.2.11 Optics Slew Rate Test 

6.2.11.1 Proceed with this test if 6.2.4, Operate Power-On Test, has been completed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2.2.2, Turn-On Procedure, before proceeding. 

6.2.11.2 Insure that the OPTICS MNA and MNB breakers on the Right Hand Circuit 
Breaker Panel are pushed in (ON) and that the TRANSFER switch on the IMU 
Control Panel is set to COMPUTER, and that the OPTICS MODE switch is 
set to DIRECT. 


6.2.11.3 Verify that the G&N System is in the Coarse Align Mode under AGC control. 
COARSE ALIGN MODE lamp is the only MODE lamp that is lighted. 


6.2.11.4 Slew Rate - High Speed 

6.2.11.4.1 Set the CONTROLLER SPEED switch on the G&N Indicator Control Panel to HI. 


64 






HiSrJJild Information systems division APOLLO G&N Specification 
,8214 LAKtWOOO BLVD OOWNtl CAL.f-OBN.A ND1002324 REV A 

CODE IDENT. HO. 03953 


NUMBER 


REVISION LETTER 


c O k 9 m OPTICS MODE selector to ZERO OPTICS position. After 2ZBO ENCODER 
6 ' 2 * U> - 2 OPTICS MODE ..lector to MAtWAL position. 

6.2.11.4.3 Record the 9UR CDU and 2X TURHMIOI CIO indications. Ths optic. 
qjU readout T h* 1 i be 00.000 ♦ 0.006 degrees. 

NOIEs Read and understand section 6.2.11.4.4 before 

proceeding. Do not hold control stick at upper 
Unit for sore than ten seconds. Clear any 
indications on DSKX with "ERROR RESET" or "KEY 
REU2ASE". 

6.2.11.4.4 Insert VERB 06, KO> 56 »ndp«« EWER *5TL/£5 

■tick to its upper limit. Two seconds Inter press the MAh*, pusn 
button. Approximately five seconds after the first *ark, again pre»» 
the “MARK" pushbutton. Releaee the OPTICS C0OTR0UER 
KEI R1S« 1» lighted and press KEI Rl® on Dad psnsl* 
recordthe di^laya in Rl, R2, end R3- J* * •« ODd ' . 

■ately 10 seconds), the displays In Rl, R2, sod R3 change* record th 
second displays in Rl# R2 and R3* 

BOTE, The Rl, R2, end R3 displays vhen th* "KEI RLSB" 
pushbutton is pressed are as follows: 

Rl is Shaft Angle as 000.00 + 000.10 degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is time as xxx.xx seconds 

lOTEt If Rl is not within ♦ .10 repeat 6.2.11.4.4. 

6.2.11.11.5 Coqnite th. respective differences between the R2 and R3 displays 
recordad in 6.2.11.4.4 aa A Trun, and A Tiam. 

6.2.11.4.6 Coput* and record the Trunnio sis* rate as the ratio degree*/ 


A Trun 

-g-nsr 


6.2.11.4.7 Tha Trunnion slew rata shall be 9*0 ♦ degrees/second. 

6.2.11.4.8 Set OPTICS MODE selector to 2KR0 OPTICS position. Aft«r HBQ ENCODER 

i* extinguished, return selector to MANUAL position. 

6.2.11.4.9 Record the SHAFT CDU and 2X TRUNNION CEW indications. «ie Optics CEU 

readout be 000.000 ♦ 0.006 degrees. 

M/I&i Read and understand section 6.2.11.4.10 

proceeding. Do not hold control stick at right 
limit for more than tan seconds. 
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6.2.11.4.10 Insert VERB 06, ROOTY 56 and press ENTER on DSKT. Push the control 
stick to its right limit. Two seconds later press the "MARK" 
pushbutton. Approximately five seconds after the first mark, again 
press the "NARK" pushbutton. Release the OPTICS CONTROLLER stick. 
Verify KEY RELEASE is displayed, press KEY RELEASE. IMMEDIATELY 
record the displays In Rl, R2, and R3. In a fev seconds (approxi¬ 
mately 10 seconds), the displays in Rl, R2 and R3 changej record the 
second displays in Rl, R2 and R3« 

VOTES The Rl, R2, and R3 displays are as follovss 
Rl Is Shaft Angle as xxx.xx degrees 
R2 Is Trunnion LOS Angle as xx.xxx degrees 
R3 id time as xxx.xx seconds 

VOTES If Xg is not vlthln 00.000 + .100 repeat 6.2.11.4.10. 


6.2.11.4. 

6.2.11.4.12 Compute and record the Shaft slew rate as the ratio degrees/second. 


.11 Compute the respective differences between the Rl and R3 displays 
recorded in 6.2.11.4.10 as /\aiaft and Time. 


A Shaft 


6.2.11.4 
6 . 2 . 11 .$ 

6.2.11.5 


A Time 

>13 The aiaft slew rate shall be 17*0 + 3.4 degreea/eecond. 

Slew Rate - Medium Sfeeed 

>1 Set up Analog Recorders to measure the following signals at the 
location specifieds 

a. CO 3141 TRUV CDU 16X RES ERROR 4A1-A3-Y-0 

b. co 3120 axe mm ix res error 4ai-a2 -6 -o 

c. CO 3150 XT SHAFT l/2X RES ERROR 4A3-A2-2-3 

d. CO 3211 SHAFT CDU l6l RES ERROR 4A3-A2-6-2 

6.2.11.5.2 Set the CONTROLLER SPEED switch on OUT Indicator Control Panel to MED. 

6.2.11.5.3 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
lxpqp extinguishes, return OPTICS MODE selector to MANUAL position. 

6.2.11.5.4 Record the SHAFT CDU and 2X TRUNNION CDU Indications. The optics CDU 
readout shall be 000.000 + 0.006 degrees. 

VOTE: Read and understand section 6.2.11.5.5 before 

proceeding. Do not held control stick at tapper 
limit for more than tvmnty seconds. 
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6.2.11.5.5 Insert VERB 06, HOUR 56 and press ESTER on DSKY. Start Analog 
Recorder chart drive at 5 an/sec. Push the control stick to Its 
upper Unit. T**> seconds later press the "MARK" pushbutton. 
Approximately ten seconds after the first mark, again press the 
"MARK" pushbutton. Release the OPTICS C01TPR0LLER stick and stop the 
Analog Recorder. Verify KEY RLSE is lighted and press KEY RLSE 

on I£B DSKY panel. Issued lately record the displays in Rl, R2 and R3« 
In a few seconds (approximately 10 seconds), the displays in Rl, R2 
and R3 change; record the second displays in Rl, R2 and R3. 

6.2.11.5.6 Record the value of signals specified in 6.2.11.5.1. 

CO 3120 8CT TRUH IX RES ERROR shall he less than 0.200 VRMS 

MOTE! The Rl, R2, and R3 displays when the KEY RLSB 
pushbutton is pressed are as follows! 

Rl is Siaft Angle as 000.00 + 000.10 degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is tine as xxx.xx seconds 

■0TBi If Rl is not within + .10 repeat 6.2.12.5.5. 


6.2.U.5* 


7 Compute the respective differences between the R2 and R3 displays 
recorded in 6.2.12.5.5 as ^Trun, and A Time. 


6.2. U.5.8 Compute and record the Trunnion slew rate as the ratio degrees/second. 

A Trim 

/\ Time 

6.2.11.5.9 The Trunnion slew rate shall be 1.0 + 0.2 degrees/second. 

6.2.11.5.10 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO EHCODER 
lamp is extinguished, return selector to MAHUAL position. 

6.2. U.5.H Record the SEAR COT and 2X TFUHHION COT indications. The Optics 

COT readout shall be 000.000 + 0.006 degrees. 

■OTEt Read and understand section 6.2.11.5.12 
before proceeding. Do not hold control 
stick at right limit for more than ten 
seconds. 
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•12 Insert VERB 06, NOUN 56 end press ENTER on DSKY. Start Analog 
Recorder chart drive at 5 ns/sec. Push the control stick to its 
right limit. Two seconds later press the "MARK" pushbutton. 
Approximately ten seconds after the first mark, again press the 
"MARK" pushbutton. Release the OPTICS CONTROLLER stick and stop 
the Analog Recorder. Verify KEY REIEASB is displayed, press 
KEY RELEASE. IMMEDIATELY record the displays in Rl, R2 and R3. In 
a few seconds (approximately 10 seconds), the displays in Rl, R2 
and R3 change; record the second displays in Rl, R2 and R3. 

.13 Record the value of signal c specified in 6.2.11.3.1. 

c) 00 3130 SCT SHAFT IX RES ERROR shall be less than 0.200 VRMS 

NOTES The Rl, R2 and R3 displays are as follows* 

Rl is Shaft Angle as xxx.xx degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is Time as xxx.xx seconds 

NOTES If R2 is not within 00.000 + .100, repeat 
6.2.11.5.12. 

•It Compute the respective differences between the Rl, and R3 displays 
recorded in 6.2.11.5.12 as A Shaft, and A Time. 

•15 Compute and record the &aft slew rate as the ratio degrees/second. 

A Shaft 

A 

.16 The aiaft slew rate Shall be 2.0 + 0.2 degrees/second. 

> 81ew Rate - Low $>esd 

1.1 Set the CGNTRDUER SPEED switch on OAN Indicator Control Panel to LO. 

1.2 Set OPTICS MODE selector to ZERO OPTICS position. After SRO ENCODER 
leap extinguishes, return OPTICS MODE selector to MANUAL position. 

1.3 Record the SHAFT CDU and 2X TRUNNION CDU indications. The optics CDU 
readout shall be 000.000 ♦ 0.006 degrees. 

NOTE* Read and understand section 6.2.11.6.4 

before proceeding. Do not ho^d control stick 
at upper limit for more than thirty seconds. 
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6.2.11.6.4 Insert VERB 06, NOUN 56 and press ENTER on DSKX. Start Analog 
Recorder chart drive at 5 an/sec. Push the control stick to its 
upper limit. Two seconds later press the ’’MARK” pushbutton. Approxi¬ 
mately ten seconds after the first mark, again press the "MARK" 
pushbutton. Release the O^’TICS CONIROXIER stick and stop the Analog 
Recorder. Verify KEY KLSB is lighted and press KEY RLSE on LEB DSKX 
panel. Immediately record the displays in Rl, R2, and R3, In a 

fev seconds (approximately 10 seconds), the displays in Rl, R2 and 
R3 change; record the second displays in Rl, R2 and R3« 

6.2.11.6.5 Record the value of signal b) specified In 6.2.12.5.1 of the Medium 
$>eed Test. 

b) CO 3120 9CT TRUH IX RES ERROR shall be less than 
0.?00 VRMS 

NOTES The Rl, R2 and R3 displays vhen the "MARK" 
pushbutton is pressed are as follows s 
Rl is Shaft Angle as 000.00 + 900.10 degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is Time as xxxjcx seconds 

NOTBs If Rl is not within + .10, repeat 6.2.12.6.4 


6 . 2 . 11.1 

6.2.11.6.7 Compute and record the Trunnion slew rate as the ratio degrees/second. 


•6.6 Compute the respective differences between the R2 and R3 displays 
recorded in 6.2.11.6.4 as .A Trun, and A Time. 


A Trun 


6.2.11 

6 . 2 . 11 , 


A Time 

.6.8 The Trunnion slew rate shall be 0.1 + 0.02 degrees/second. 

>6.9 Set OPTICS lore selector to ZERO OPTICS position. After ZERO ENCODER 
Imqp ls extinguished return selector to MANUAL position. 

6.2.11.6.10 Record the SHAPT CDU and 2X TRUNNION CDU indications. The Optics CDU 
readout shall be 000.000 + 0.006 degrees. 

NOTES Read and understand section 6.2.11.6.11 

before proceeding. Do not bold control stick 
at right limit for more than ten seconds. 


69 


FORM MISI-M-1 R*V. M4 


*1 ! 



NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISION 

18214 LAKEWOOD BLVO.OOWNEV CALIFORNIA 

CODE IDENT. NO. 03953 


APOLLO G&N Specification 
ND1002324 REV A 



NUMBER 

REVISION LETTER 

PAGE 



~i 1 1 1 1 1nr 


6.2.11.6.11 Insert VERB 06, NOUN 56 and press ENTER on DSKY. Start Analog 
Recorder chart drive at 5 ran/sec. Push the control stick to its 
right limit. Two seconds later press the “MARK" pushbutton. 
Approximately ten seconds after the first mark, again press the 
“MARK" pushbutton. Release the OPTICS CONTROLLER stick and stop 
the Analog Recorder. Verify KEY RLSE is displayed. Press KEY RLSE. 
IMMEDIATELY record the displays in Rl, R2 and R3. In a fev seconds 
(approximately 10 seconds), the displays in Rl, R2 and R3 change; 
record the second displays in Rl, R2 and R3« 

6.2.11.6.12 Record the value of signals c) and d) specified in 6.2.11.3.1 of 
the Medium Speed test. 

b) CO 3130 SCT SHAFT IX RES ERROR shall be less thmn 
0.200 VRMS 

MOTEs The Rl, R2 and R3 displays are as follows: 

Rl is Shaft Angle as xxx.xx degrees 

R2 is Trunnion LOS Angle as Xx.xxx degrees 

R3 i* Time as xxx.xx seconds 

MOTEs If R2 is not within 00.000 + .10, repeat 

6 . 2 . 11 . 6 . 11 . 

6.2.11.6.13 Compute the respective differences between the Rl and R3 displays 
recorded in 6.2.11.6.11 as ^ S^aft, and Time. 

6.2.11.6.14 Compute and record the 3iaft slew rate as the ratio degrees/second. 

A Shaft 
Time 

6.2.11.6.15 The Shaft slew rate shall be 0.2 + 0.04 degrees/second. 

6.2.11.7 AQC Optics Sieving 

6.2.11.7.1 Set the OPTICS MODE selector to ZERO OPTICS. After 2EBQ f WCO 
leap has extinguished, set the selector to COMPUTER. 

6.2.11.7.2 Set up the Analog Recorder 4A3-A2 to monitor the following signalss 

a* CO $L04, SXP TRUNNION TACH FEEDBACK 4A3-A2-1-3 

b. CO 3U5# SXT fflAFT TACH FEEDBACK 4A3-A2-7-1 

e. CO 3134, SCT TRUNNION TACH FEEDBACK 4A3-A2-4-3 

d. CO 31^4, SCT SHAFT TACH FEEDBACK 4A3-A2-3-2 
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6.2.11.7.3 filter the following sequence Into 

a. VERB 4l, NOUN 55, ENTER 

b. + 27000 , EKEER 
0. +60000, ENTER 

d. VERB 21, BOON 01, ENTER 

e. 00723, ENTER 

f. 40000 (do not enter) 

6.2.11.7.4 Start the Analog Recorder at 10 am/sec and depress the ENTfit 
button on the 10.46 . Walt until the transients have died out 
and stop the Analog Recorder. Record the elapsed tine for each 
signal In 6.2.11.7*2 to reach its final value. In all cases, 
the elapsed tins for the signals In 6.2.11.7.2 shall be less than 
50 see* 

6.2.11.7.5 Record the SHAFT and 2X TRUNNION CTU dial Indications. The SHAFT 
CDU stwin read 270.0 ♦ 0.022 degrees* The 2X TRUNNION CHI 
shall read 120.00 ♦ 67oi degrees. 


6.2.11*7*6 Place the OPTICS NODE selector to ZERO OPTICS. After ZERO 

ENCODER leap has extinguished, return the selector to MANUAL. 

6.2.11.7.7 Verify that 08* Systcn is la the Coarse Align Node under Conputer control. 
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6.2.12 Optics Coordinate Transformation Control Test 

6.2.12.1 Proceed with this test if 6.2.4, Operate Power On Test, or 6.2.2.2, 

Turn On Procedure, has been performed and system operation has not 
been interrupted. If system operation has been interrupted, perform 
6.2.2.2, Turn On Procedure, before proceeding with this test. 

6.2.12.2 Insure that the OPTICS MNA and MNB breakers on the Right Hand Circuit 
Breaker Panel are pushed on (ON) and that the G&N System is in the 
Coarse Align mode. The COARS aLIGN lamp on the IMU CONTROL Panel 
shall be the only MODE lamp illuminated. 

6.2.12.3 Verify that the TRANSFER switch on the IMU CONTROL Panel is set to 
COMPUTER. 

6.2.12.4 Set the OPTICS MODE selector on the G9N Indicator Control Panel to 
ZERO OPTICS. After ZERO ENCODER lamp has extinguished, return 
the selector to MANUAL. 

6.2.12.5 Set the CONTROLLER MODE switch on the G&N Indicator Control Panel 
to DIRECT. 

6.2.12.6 Optics Coordinate Transformation Control Test 

6.2.12.6.1 Using the control stick at desired speed, set SHAFT ANGLE CDU to 

225.000 degrees and 2X TRUNNION CDU to 10.000 degrees. Set CONTROLLER 
SPEED to LO to minimize drift. 

6.2.12.6.2 Sight through the SCT eyepiece. Move the movable target so it is centered 
on the SCT reticle pattern. Maintain 2X TRUNNION CDU at 10.000 ± 0.200 
degrees and SHAFT ANGLE CDU at 225.000 ± 0.200 degrees by manipulating 
control stick. 

6.2.12.6.3 Set the switches on the G&N Indicator Control Panel as follows: 

a. CONTROLLER MODE to RESOLVED 

b. CONTROLLER SPEED to MED 

NOTE: The following step will require coordination between 
the K START and Command Module operators. Each 
should read and thoroughly understand this step before 
proceeding. 


6.2.12.6.4 Simultaneously sight through the SCT eyepiece, quickly displace the 

CONTROL STICK 45 degrees in the upper right hand quadrant and press 
the MARK pushbutton. Record the CRT indication of R3. Observe the 
viewed object and when it leaves the SCT upper rightfield of view press 
the MARK pushbutton. Record the CRT indications of Rl and R3. Rl 
indication shall be 225 ± 10 degrees and the difference of the R3 indica¬ 
tions shall be 30 ± 6 seconds. 
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.12.6.5 Set the CQNTROUZR NODE switch on the GUI Indicator Control Panel to 
DIRECT. 

.12.6.6 Set the COETICS MODE selector on the GUI Indicator Control Panel 

to ZERO OPTICS. After ZERO ENCODER lamp has extinguished, return 
the selector to MANUAL. 

!.12.f Mark Pushbufet to Test 

.12.7.1 Using the CONTROL STICK at desired controller speed, set the £EAIT 
CDU to 60.000 + 0.010 degrees and 2X TRUNNION CDU to 30.000 ♦ 0.010 

degrees. * 

E.12.7.2 Press the MARX pushbutton on G&N Indicator Control Panel. 

1.12.7.3 Observe VERB 06 NOUN 5 6 displayed on CRT. 

1.12.7.t The OPTX counter in R1 shall indicate 06000 + 00003* Record the 
eounter frees CRT. 

1.12.7.5 The QPTX counter in R2 shall indicate 15000 ♦ 00014. 

RsoerC the counter frost CRT. ” 

1.12.7.6 Set the OPTICS MODE selector on the G&l Indicator Control Panel to 
ZERO OPTICS. After ZERO ENCODER lamp has extinguished, return the 
selector to MANUAL. 

5.13 Optics Positional Accuracy Test 

L13.1 Proceed with this test if 6.2.4, Operate Power on Test, or 6.2.2.2, Turn 
on Procedure, has been performed and system operation has not been inter¬ 
rupted. If system operation has been interrupted, perform 6.2.2.1, Turn 
On Procedure, before proceeding. 


NOTE: This test requires the use of G&N Installation Qualification 

Fixture A23-097 mounted on Optics Supporting Fixture A14-135. 
Insure that the qualification fixture has been properly aligned 
and that both Autosets are visible through the SXT StLOS in 
accordance with "Alignment of Optical Target GSE on Spacecraft 
Process Specification No. MA 0201-5036." 
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Insure that lamp power is available to the qualification 
fixture and to the Portable Lamp Assembly. 

Insure that qualified personnel are available outside the 
Spacecraft to take observations and position the retro- 
fleeting prism. 

6.2.13.2 G&N System shall be in COARSE ALIGN MODE under AGC control. 

Optics operate power shall be applied by pushing in the OPTICS MNA 
and MNB Breakers on the Right Hand Circuit Breaker Panel. 

6.2.13.3 Optics controls on the G&N Indicator Control Panel shall be set as 
follows: 

a. CONTROLLER SPEED - MED 

b. CONTROLLER MODE - DIRECT 
C. SLAVE TELESCOPE - STAR LOS 
d. OPTICS MODE - ZERO OPTICS 

6.2.13.4 Resolution Checks 

6.2.13.4.1 After ZERO ENCODER lamp has extinguished, set OPTICS MODE switch 
to MANUAL position. 

6.2.13.4.2 Sight on the 5 inch Autocollimator, through the SXT eyepiece. Using the 
CONTROL STICK to drive the SXT to the approximate position, adjust the 
TRUNNION and SHAFT ANGLE to view the autocollimator resolution 
pattern at the center of the field of view. 

6.2.13.4.3 Note that the 5 inch autocollimator resolution pattern contains a series of 
lines of different thickness and width. Each set of lines is marked with a 
numeral (20, 15, 10, 7, 5, 3) which indicates the angle subtended by one 
line and one space in seconds of arc. View each set of lines to determine 
the lowest numbered set in which resolution between lines (ability to 
distinguish separate distinct lines within a set) can be made. Record the 
number associated with that set of lines. 

6.2.13.4.3.1 The SXT resolution shall be at least 10 arc seconds at center of field of 
view. 
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6.2.13.8ight throngi the SCT eyepiece and align the SCT with the control 
stick until the SCT resolution chart is centered in the field of 
view, using the SCT and the resolution chart. Record the number 
of the lowest numbered set distinctly seen with the SCT. The 
SCT shall demonstrate a resolution of at least 3 ere minutes at 
center of field of view. 

6.2.13.5 Slave Telescope Mode Checks 

6.2.13.5*1 Set OPTICS MOIE selector to ZHIO OPTICS. After the ZERO HVCODBt 
lamp is extinguished, return selector to MANUAL position. Verily 
SLAVE TELESCOPE switch is in the STAR LOS position. 

6.2.13.5*2 Record SCT Shaft and Trunnion Angles on the H*AC and the SHAFT 
and 2X TRUNNION CDU indications. The difference between TPAC 
angles and corresponding CDU angles shall be less than 
0.5 degrees. 

NOTE: TPAC TRUNNION angle counter reading indicates LOS angles 

and 2X TRUNNION CDU angle reading indicates 2X LOS angle. 
The 2X TRUNNION CDU indication must be divided by two 
before subtracting from SCT TRUNNION display. 

6.2.13*5*3 Using Control Stick, drive 2X TRUNNION and SHAFT CDU's to 

35*300 degrees. Record TPAC shaft angle (33*5 ± 0*5 degrees) 
and Trunnion angle (17*75 + 0.25 degrees) on the TPAC. 

6.2.13.5*^ Repeat 6.2.13.5*1 

6.2.13.5.5 Set SLAVE TEIZSCQPE Switch to LANDMARK LOS 0*. 

6.2.13.5.6 Remove the plug from the base of SXT eyepiece. Install the 
Adapter Assembly and Portable Light Assembly in this location. 
Turn on the light. 

NOTE: It will be necessary for the optics operator 

to conounlcate with the personnel outside the 
Spacecraft handling the optical OSE (Retroreflecting 
Prism, Autocolllnator, etc.) through 6.2.13*8.2. 

If needed to reduce external light, obtain, place, 
and secure a photographer's hood over the optics head 
and the retroreflecting prism. 

6.2.13.5*7 Sight through the SCT eyepiece and give direction for positioning 
the Retroreflecting Prism, Model No. A23-200, to span between 
the SXT StLOS and SCT LOS, so that the illumination from the 
backlight filament is clearly visible at the center of the 
field. The prism must be held in this position until after 
completion of Step 6.2.13.5*12. 
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6.2.13.5*8 Reswve the Portable Light from the adapter on the SJCT eyepiece 
and direct the ligrt beam into the SCT eyepiece while sighting 
into the SXT eyepiece. An enlarged projected Image of the SCT 
reticle should be risible for alignment comparison with the SXT 
reticle. Adjust the 2X TRUNNION CDU with OPTICS CONTROL Stick to 
bring the SCT horizontal reticle line into coincidence with the 
SXT horizontal reticle line. Record the 2X TRUNNION CDU angle. 

The difference between this angle and the corresponding angle 
rucorded in Step 6.2.13.5*2 shall be less than + .bbo degrvtes. 

6.2.13.5.9 Replace the Portable Light in the adapter in the SXT eyepiece. 

6.2.13*5.10 Readjust the 2X TRUNNION CDU to obtain the values + .002 degrees 
recorded in Step 6.2.13*5*2 (at the zero optics position). Then 
set SLAVE TELESCOPE Switch to STAR LOS. 

6.2.13.5.11 To temporarily disable the electrical drive to the SCT TRUKNION, 

carefully unscrew the SCT TRUHNICB Manual Drive item until it Just 
releases from the panel. Do not rotate further, as this would 
displace the SCT LOS from the desired reference position. 

6.2.13.5*12 Verify that the Retro reflecting Prism is still in the desired 

position as in Step 6.2.13*5*7 by sighting into the SCT eyepiece. 
Then remove the Portable Light frcm the adapter and again direct 
the light beam into the SCT eyepiece while sighting into the 
SXT eyepiece as in Step 6.2.13*5*8. Again observe the positions 
o t the SCT and SXT reticles and adjust the 21 TRUNNION CDU with 
CONTROLLER Stick to bring the SCT horizontal reticle line Into 
coincidence with the SXT horizontal reticle line. Record 
the 2X TRUNNION CDU angle. The difference between this angle and 
the corresponding angle recorded in Step 6.2.13.5*2 shall be 
less than + .bbo degrees. Replace the Portable Light in the 
adapter. ~ 

6.2.13.5.13 Replace the SCT TRUNNION Manual Adjust drive in the panel. 

6.2.13.5.1b Use the Control Stick to drive the 2X TRUNK 10* CDU to 
50.000 + 0.00$ degrees. 

6.2.13.5.15 Set SLAVE THZSCOPE Switch to OFFSET 25*. After 30 seconds 
has elapsed from time of switch operation, record TP AC TRUNNION 
angle and CDU 2X TRUNNION angle. The difference shall be 

25" + 0.5 degrees. Also record CDU SHAFT angle. 

6.2.13.5.16 To temporarily disable the electrical drive to the SCT TRUNNION 
and SCT SHAFT, carefully unscrew the SCT TRUNNION and SCT SHAFT 
Manual Drive item until they just release from the panel. Do 
not rotate further as this would displace the SCT LOS from 

the desired reference position. 
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6.2.13.5*17 


6.2.13.5*13 


6.2.13.6 

6.2.13.6.1 


6.2.13.6.2 


6.2.13.6.3 


$.2.13.6.4 


6.2.13.6.5 


For this step It Is necessary to repost lion the Retroreflectlng 
Prism so that it is Inclined at an angle 25* downward in such a 
position as to span the SCT LOS and the SKT StLOS. After the 
prism has been moved to the approximate position described above, 
again sight into the SCT eyepiece and give direction as necessary 
to adjust the prism position so that the illumination from the 
backlight filament is again visible at the center of the field. 

Then remove the Portable Light Assembly (from the SXT eyepiece 
adapter) and sight through the SXT eyepiece while directing the 
light assembly into the SCT eyepiece. Again observe the comparison 
of SOT and SXT reticles. Adjust the ZX TRUNNION CEU and the 
SHAFT CDU with OPTICS CCRTHOLLSt Stick to bring the two reticle 
patterns into coincidence. Record the 2XTRUNNIQN CEU angle and 
the SHAFT CEU angle. The difference between each of these two 
angles and the corresponding values recorded in Step 6.2.13.5.5 
shall be less than + .440 degrees. 

Replace Portable Light Assembly in the adapter. Set SLAVE 
TELESCOPE switch to STAR LOS. Set OPTICS MODE selector to 
ZHtO OPTICS. After the ZERO ENCOukR lamp is extinguished, return 
selector to MANUAL position. Verify SLAVE TELESCOPE Switch is 
In the STAR LOS position. Remove hood (if used) and 
Retroreflectlng Prism. 

Sextant Parallelism Tests 

Using Control Stick (with CONTROLLER SPEED switch HI), drive 
SXT StLOS to 30.000 + 2.0 degrees as indicated on the 
2X TRUNNION CEU. 

Insure that SHAFT CDU readout indicates 000.000 + 0.006 degrees. 

Uss Control Stick to correct it, if required. * 

Sight through the autoooUimator eyepiece and superimpose the 
sextant horizontal reticle image upon the autocolliamtor horizontal 
filar. Record the autocollimator reading. 

Repeat 6.2.13.6.3 twice and record the average of the three 
autocollimator readings. 

Set OPTICS MOEB selector to ZBRC OPTICS. Return selector to 
MANUAL position after ZERO ENCODER lamp is extinguished on the 
Condition Annunciator Panel.. Insure that 2X TRUNNION CDU 
readout indicates 000.000 + 0.002 degrees, and SHAFT ANGLE 
CEU indicates 000.000 ♦ .006 degrees. Correct if necessary. 

Record 2X TRUNNION and”SHAFT CDU indications. 
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6.2.13.6.6 


6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 


13.7 

13-7.1 

13.7.2 

13.7.3 


6.2.13.7.% 


6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 


13.7.5 

13.7.6 

13.7.7 

13.7.8 
13.7.8.1 


6.2.13.7.9 


6.2.13.7.10 


Again sight through 5 inch autocolliaator eyepiece and adjust 
the horizontal filar (not autocolliaator) to bring StLOS 
horizontal reticle line and filar horizontal lnage to coincidence. 
Record the average of three filar position indications. This 
reading shall not differ froa that obtained in 6.2.13.6.% by 
■ore than 15 arc seconds. 

Shaft and Trunnion Positional Accuracy Checks 

Set OPTICS M3EE selector to ZERO OPTICS. Return selector to 
MAHUAL position after ZERO BIOOEBR laap is extinguished. 

filter VERB %1, HOUR 55 into the K- 1%8. Press HfTER pushbutton. 
The VERB-HOUR display shall indicate 21-57 flashing on CRT. 

Enter 00%00 into the K- 1%8. Press OTTER pushbutton. Enter 
00200 into the K- 1%8. Press EHTER pushbutton. The VERB-HOW 
display on CRT shall stop flashing. 

filter VERB 1%, HOW 55 into K- 1%8. Press fifEBR pushbutton. 
Record the value of the SHAFT and TKWHIOH CDU counters in 
Rl and R2 on CRT. 

Record SHAFT and 2X TRUHHIOH CDU indications. 

Set OPTICS JO EE selector to ZHIO OPTICS. After ZBK) EHCODH* lamp 
is extinguished, return selector to MAHUAL. 

Using Optics Hand Controller, set SHAFT and 2X TRUHHIOH CDU's 
to the values recorded in 6.2.13.1.8. 

Record the value of the SHAFT and TRUHHIOH CDU counters in 
Rl and R2 on CRT. 


shall differ froa those of 6.2.13.7.% 


The values of 6.2.13.7*8 
by no more than + 00005. 

HOTS: Read and understand 6.2.1%.7*11 before proceeding. 

Sight througi the SET. Unsing Control Stick, align the SXT 
StLOS with optical target Ho. 1 (approximately 2X TRUHHIOH 
106.650 degrees, SHAFT AHGLE 118.500 degrees) on the GW 
Installation Qualification Fixture Model Ho. A23-071. At 
the instant of coincidence, simultaneously press "MARK" 
pushbutton and read the SHAFT TRUHHIOH CDU indication. 


HOTE: 


VERB 06, HOW 58 shall appear on DSKT indicating 
optical CDU and time displays. 


Record the SHAFT angle as indicated on Rl and TRUHHIOH angle 
as indicated on R2 of LEB DSKT. Record the SHAFT and 
2X TRUHHIOH CDU indication. 
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6.2.13.7.10.1 


6.2.13.7.11 


6.2.13.7.12 


Repeat 6.2.13*7*9 througi 6.2.13*7.10 two more times. If two 
of the specific recorded angles are equal, record this angle. 
If all three of the recorded angles are different, select the 
value that Is between the higher and lower values. 

Slgit through the SDCT. Using Control Stick, align the SXT 
StLOS with Optical Target lo. 2 (approximately 2X TRUNNION 
106.650 degrees and SHAFT ANGLE 2%1.500 degrees) an A23-071. 
At the instant of coincidence, simultaneously press "MARK" 
pushbutton and read SHAFT and TRUNNION CIV. 

NOTE: VERB 06, NOON 36 shall appear on D6KY. 

Record the SHAFT angle as Indicated on HI and TRUNNION angle 
as indicated on R2 of LEB DSKT. Record the SHAFT and 
2X TRUNNION GSU indication. 


6.2.13*7*12.1 


6.2.13.7.13 


6.2.13.7.1% 


6.2.13.7.15 


6.2.13.7.16 


6.2.13.7.17 


6.2.13.7.1B 


6.2.13.7.19 


6.2.13.7.20 


6.2.13.7.21 


Repeat 6.2.13.7.11 through 6.2.13.7*12 two more times. If 
two of the specific recorded angles are equal, record this 
angle. If all three of the recorded angles are different, 
select the value that Is between the higher and lower values. 

Set OPTICS MODE selector to ZERO OPTICS. After the ZERO fVCOEBt 
leap is extinguished, set selector to COMUTBl position. 

Enter VERB %1, NOUN 55 into K- 148. Press ENTER pushbutton. 
VERB-NOUN display shall flash 21-57* 

Enter the value recorded from R1 in 6.2.13.7*10.1 Into 
K- lfc8. Press AFTER pushbutton. 

Anter the value reco rded frcmi R2 in 6.2.13.7.10.1 Into 
K- lW5. Press ATTHl pushbutton. 

8ight through the SET. The StLOS should be centered on 
Optical Target No. 1 on A23-071. Record SHAFT and 
2X TRUNNION CDU indications. 

Alter VERB kl, NOUN 55 into K- 146. Press AFTER pushbutton. 
VERB-NOUN displays shall flash 21-57* 

Alter the value recorded from R1 In 6.2.13.7.12.1 Into the 
K- ll*6. Press ENTER pushbutton. 

Enter the value recorded from R2 In 6.2.13.7.12.1 Into the 
K- ikS, Press ENTER pushbutton. 

Sight through the SXT. The StLOS should be centered on 
Optic al T arget No. 2 on A23-071* Record SHAFT and 
21 TRUNNION CDU Indications. 
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6.2.13.7.22 

6.2.13.7.22.1 

6.2.13.7.22.2 

6.2.13.7.22.3 

6.2.13*8 

6.2.13.8.1 

6.2.13.8.2 

6.2.13.8.3 

6.2.13.8A 

6.2.13.8.5 

6.2.13.8.6 

6.2.13.8.6.1 

6.2.13.8.7 

6.2.13.9 

6.2.13.10 
6.2.13.11 


The difference between the SHAFT COT indication* fra* 6.2.13.7.10.1 
and 6.2.13.7.17 shall not exceed 0.025 degrees. Record this 
difference. 

The difference the 2X TRUNNION COT Indications ffts 6.2.13.7.10.1 
and 6.2.13.7.17 shall not exceed 0.025 degrees. Record this 
difference. 

The difference between the SHAFT COT Indications from 6.2.13.7*12.1 
and 6.2.13.7*21 shall not exceed 0.025 degrees. Record this 
difference. 

The difference between the 2X TRUNK ICR COT indications from 
6.2.13.7.12.1 and 6.2.13*7.21 shall not exceed 0.025 degrees. 

Record this difference. 

SXT StLOS-LLOS Parallelism Test, 90 Degree Position 

Set the OPTICS MODE selector to ZERO OPTICS position. After 

the ZERO BICODER lamp is extinguished, set selector to MANUAL 

position. 

Set COinStGLLBt SPEED to MEDIUM. Set OPTICS HOLD to OFT. Using 
Control Stick, drive the SXT TRUNNION axis until the 2X 
TRUNNION COT Indicates 175 1 5 degrees. 

Set CONTROLLER SPE ED to LO and drive the 2X TRUNNION COT until 
it Indicates 180.000 degrees. Insure that the SHAFT COT 
Indicates 0.000 + 0.006 degrees. 

If necessary, cover the optics head with a photographer's hood 
(or any acceptable substitute) to block stray li g h t from the 
sextant head. 

Turn on SXT Portable Light Assembly 

Sight through the SXT. Two reticle patterns shall be visible. 

Use the Optics Hand Controller to adjst the SXT 3RUNHICN axis 
until the two horizontal reticle line are coincident. Record 
the 2X TRUNNION angle. 

Tim 2X TRUNNION COT shall Indicate 180.000 + 0.020 degrees. 

Remove the Portable Light Assembly and Adapter Assembly from 
the base of the SXT eyepiece. Replace Sextant eyepiece plug. 

Set OPTICS MDDE sleector to ZERO OPTICS. After the ZERO BICODER 
lamp Is extinguished on the Condtlon Annunciator Panel, return 
selector to MANUAL position. 

Verify that the SHAFT COT and 2X TRUNNION COT Indications on 
the OPTICS COT readout Indicate 000.000 + 0.006 degrees. 

Remove OPTICS power by pulling out OPTICS MNA and MNB circuit 
breakers on Right Hand Circuit Breaker panel. 


80 






NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION APOLLO G&N SDeClflC&tiOll 

1*214 LAKEWOOO BLVO.OOWNEV CALIFORNIA r 

CODE IDEMT. MO. 03953 NDl002324 REV A 


6.2.14 AQC Mode Control Test 

6.2.14.1 Proceed vith this test If 6.2.4 Operate Power oa Test has beea 
completed aad system operatloa has aot beea laterrupted. If 
system operatloa has beea laterrupted, perfora 6.2.2.2 Tura Oa 
Procedure. 

6.2.14.2 Verify that the TRANSFHt switch is set to COMPUTE ami COARSE 
ALIGR is the oaly mode leap lighted. 

6.2.14.3 Verify that the MODE pushbutton on the IMU CONTROL panel will 
not effect a mode change by pressing each button not lighted. 

®ie COARS ALIGN MODE lamp shall remain lighted. 

6.2.14.4 Zero Encode Mode 

6.2.14.4.1 Enter VffiB 25, NOUN 22 into K- 148. Press the ENT® pushbutton. 

6.2.14.4.2 Enter +04000 into K- 148. Press the ENTER pushbutton. 

6.2.14.4.3 Enter +04000 into K-148. Press the ENTER pushbutton. 

6.2.14.4.4 Enter +04000 into K- 148. Press the ENTffi pushbutton. 

6.2.14.4.5 Wait 30 seconds. 

NOTE: Perform 6.2.14.4.6 through 6.2.14.4.10 within 30 seconds. 

6.2.14.4.6 Enter VERB 40, NOUN 20 into K- 148. Press the ENTER pushbutton. 

6.2.14.4.7 Verify the K Relays on CRT indicate 001001 immediately after 

pushing ENTER pushbutton. Record. 

6.2.14.4.8 Verify that the INNER, MIDDLE, and OUTER Gimbal CDU's indicate 
000.000 _+ 1.00 degrees. Record. 

6.2.14.4.9 Enter VERB 15, NOUN 20 into K- 148. Press the ENTER pushbutton. 

NOTE: (a) KEY RELEASE and CHECK FAIL will be lighted. Press 

KEY RELEASE on DSKY. 

(b) CEU FAIL will momentary lighted on Condition 
Annunciator Panel. 


6.2.14.4.10 


6.2.14.4.11 


Verify that the contents of Rl, R2, and R3 on CRT indicate all 
zeros. Record. 

Verify ZERO ENCODER on Condition Annunciator Panel has extinguished 
before proceeding. 
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6.2.14.5 


6.2.14.5.4 


6.2.14.5.5 


6.2.14.5.6 


6.2.14.5-7 


6.2.14.5.8 


Coarse Align Mode 


6.2.14.5.1 Enter VERB 4l, NOUN 20 into K-148. Press the ENTffi pushbutton, 

6.2.14.5.2 Enter +00000 into K-148. Press the ENTER pushbutton. 
6.2.l4«|.3 Enter +00000 into K- 148. Press the ENTER pushbutton. 


Enter +00000 into K-148. Press the ENTER pushbutton. Malt 60 
seconds. 

NOTE: file PGNS lamp vlll light on the Condition Annunciator 

Panel. Disregard lamp indication. 

Set up the Analog Recorders 4A1-A2 and 4A3-A2 to monitor the 
following signals: 

Signal Analog Record er 

a. CO 2110 IOA TORQUE MOTOR INPUT 4A3-A2 

b. CG 2140 MSA TORQUE MOTOR INPUT 4A3-A2 

c. CO 2170 OGA TORQUE MOTOR INPUT 4A3-A2 

Enter (and verify) VERB 4l, NOUN 20 (COURSE ALIGN) into K- 148. 
Press ENTER pushbutton. 

Enter +06000 into K-148 twice. Press ENTER pushbutton after 
each entry. 

Start Analog Recorder ^A3-A2. Enter +06000 into K-148. 

Press ENTER pushbutton. 



NOTE: file GIMBAL LOCK lamps on the Condition Annunciator 

Panel and on Event Modules may light. Disregard 
these lamp indications unless specifically indicated 
to do otherwise. 

6.2.14.5.9 After the transients have died out, stop An alog Recorder 
4A3-A2. Determine the time elapsed on each signal specified in 
6.2.14.5.5 between the initial and final tmalasfcft* Record 
elapsed times. The elapsed times for IGA, OGA, and MCA to drive 
from zero degrees to 60 degrees shall be no greater than 21 
seconds. 

6.2.14.5.10 Verify that the K Relays on CRT indicate 000010. Record. 


6.2.14.5.11 Record IMU- CBN DIFFERENCE meter indications for the INNER, MIDDLE, 
and OUTER GIMBAL channels, file INNER, MIDDLE, and OUTER indicators 
in the IMU-CDU DIFFERENCE meter shall be 0. + 1.0 degrees. 
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6.2.14.5. 


12 Record the Indicated value of the following 
on the CRT. 


signals in Table VII 


Signal Voltage Requirements 


Signals Requirements 

1. CG 2206 IGA CDU IX RES ERROR 0.0 to .210 VRMS 

2. CG 2236 MCA CDU IX RES ERROR 0.0 to .210 VRMS 

3. CG 2266 OGA CDU IX RES ERROR 0.0 to .210 VRMS 

4. DRIER GIMBAL ANGIE 60+2.5 degrees 

5. MIDDLE GIMBAL ANGIE 60 ^ 2.5 degrees 

6. OUTER GIMBAL ANGLE 60 + 2.5 degrees 

7. CG 2209 SCS PITCH 0.0 + 1.00 degrees 

8. CG 2239 SCS YAH BODY AXIS 0.0+1.00 degrees 

9. CO 2241 SCS YAW OFFSET AXIS 0.0+1.00 degrees 

10. CO 2269 SCS ROLL BODY AXIS 0.0+1.00 degrees 

11. CG 2271 SCS ROLL OFFSET AXIS ILL to UUU degrees 

Fine Align Mode 

NOTE: GIMBAL LOCK may be on during the duration of 

FINE Align Mode test. 

Enter (ani verify) VERB 42 into K-148. Press ENTER pushbutton 
to advance GAN to the FINE ALIGN mode. The VHIB-IIOIJN display 
shall Indicate 21-67 flashing. 

Enter +100000 three thiraes pressing ENT® pushbutton after each 
entry into K-148. Press ENTSR pushbutton. Verify VERB-NOUN 
display shall stop flasing. The FINE ALIGN MODE lamp on the 
IMU CONTROL Panel is the only MODE lamp that is lighted. 

Record the indicated values of the following signals in Table VIII 
on the CRT. 

Table III Voltage Requirements 

Signals Requirements 


6.2.14.6 


6.2.14.6. 


6.2.14.6. 


6.2.14.6. 


0.0 to .210 VRMS 
0.0 to .210 VRMS 
0.0 to .210 VRMS 
60 +^ 2.5 degrees 
60 ± 2.5 degrees 
60 +_ 2.5 degrees 
0.0+1.00 degrees 
0.0+1.00 degrees 
0.0+1.00 degrees 
0.0 + 1.00 degrees 
ILL to UUU degrees 


CG 2204 IGA CDU l6X RES HWOR 
CG 2234 MGA CDU l6X RES ERROR 
CG 2264 OGA CDU l6X RES ERROR 
CG 2107 OGA SERVO ERROR 
CG 2137 MGA SERVO ERROR 
CG 2167 OGA SERVO ERROR 


0.0 to .200 VRMS 
0.0 to .200 VRMS 
0.0 to .200 VRMS 
0.0 to .36 VRMS 
0.0 to .36 VRM3 
0.0 to .36 VRMS 
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6.2.14.6.3 (Continued) Table LLL 
Signals 

g. CG 2209 SCS PITCH 

h. CG 2239 SCS YAW BODY AXIS 

i. CG 2241 SCS YAS OFFSET AXIS 
J. CG 2269 SCS ROLL BODY AXIS 
k. CG 2271 SCS ROLL OFFSET AXIS 


6.2.14.7 


Voltage Requirements 
Requirements 
0 + 1.00 degrees 
0+1.00 degrees 
0+1.00 degrees 
0+1.00 degrees 
LLL to ITUU degrees 


6.2.14.6.4 Record the INNER, MIDD1E, and OUT® GIMBAL CEU indications. The 
INNER, MIDDLE, and OUTER indicator on the IMU-CDU DIFFERENCE meter 
shall be 0.0 + 1.0 degrees. 

6.2.14.6.5 Verify that the K-RELAYS on CRT indicate 001000. 

6.2.14.6.6 Insert the following into LEB DSKY. 

a. Insert VHtB 4l, NOUN 20 ENT®. 

b. Insert +00000, ENTER. 

c. Insert +00000, ENTER. 

d. Insert +00000, ENT®. 

e. Wait 60 seconds. 


Attitude Control Mode 


6.2.14.7.1 Ensure that the SCS is in one of the non G&N modes. 

6.2.14.7.2 Obtain G&N Overall Polarity Tape F04C0 14-K00019-00 and load the 
tape on TAPE READER, Console 4A4-A3-K148. 

NOTE: This t*pe is to be used with all SUNSPOT program 

assemblies to verify the phasing and installation of the 
G&N System into the Apollo Spacecraft. Attitude and 
attitude error signals, generated under AGC Control 
are verified as to magnitude and polarity. 

NOTE not valid for Corona Program Assembly. 

6.2.14.7.3 Set the FOWER/ON switch on the TAPE READER 4A4-A2 to ON. 
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6.2.14.7.4 Perform the following steps on Console 4A4-A3 in sequence: 

a. Press the TAFE/KEY indicator to TAPE. 

b. Press the FWD/REV indicator to FWD. 

c. Press the IND/CONT indicator to CONT. 

d. Pres 8 the LOAD/lNH indicator to LOAD. 

MOTE: This Section initializes the AGC, lt-'ds the 

Theta-D update, ERSATZV 36 , entry Theta-D and nightwatch- 
man alarm reset programs into AGO E-Memory, then 
advances the G&N System to the EERO ENCODE Mode. 

e. Press the RUM indicator switch to RUM. Wait 90 seconds 
after tape stops before proceeding for ZERO ENCODE to 
extinguish. 

6.2.14.7.5 Pitch Error (+5° and -5°) 

6.2.14.7.5.1 Press the RUN indicator switch to RUN. Walt until tape stops. 

6.2.14.7.5.2 Verify R1 inlictes 00001 on CRT. 

6.2.14.7.5.3 Enter the code 2 013 000 000 into C-START Module 4A1-A5-C156. 
press the XEQ/SEAL pushbutton to call up CG 2209 SCS PITCH 
ERROR on 4A1-A3-CHI. 

6.2.14.7.5.4 Press 5n*n/sec on Analog Recorder 4A1-A3. 

NOTE: The readings on Recorder must be taken immediately 

after the transients have died out. 

6.2.14.7.5.5 Press the RUN indicator switch on 4A4-kl48 to RUM. Wait until 
tape stops. 

6 . 7 . 14 . 7 . 5.6 After transients have died out, stop the recorder (4A1-A3). 

Record the magnitude of the initial value (0 + 1.00 degrees) 
and the. final value (+5* +1.37* -1.23 degreesj of CG 2209* 

Record the phase. 
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6.2.14.7.5.7 Record the values of the following signals In Table IX on the 
CRT. Be sure to record the associated sign. 

Table IX Signal Requirements 

Signals Requirements 

a. CO 2209 SCS PITCH **-5, +1*37, -1*23 degrees 

b. CO 2239 SCS YAW BODY 0.0+1.00 degrees 

c. CO 2241 SCS YAW OFFSET 0.0+1.00 degrees 

d. CG 2269 SCS ROLL BODY 0.0 +1.00 degrees 

e. CO 2271 SCS ROLL OFFSET UUU to LLL degrees 


6.2.14.7.5.8 Record the value of the pitch channel of the DfJ-CDU DIFFERENCE 
Meter. The INNER Indicator or the BtJ-CDU DIFFERENCE METER shall 
be -5 +^ 1.0 degrees. 

6.2.14.7.5.9 Press the RUN indicator switch on 4A4-K148 to RUN. Wait until 
tape stops. 

6.2.14.7.5.10 Verify R1 indicates 00002 on CRT. 

6.2.14.7.5.11 Start Analog Recorder 4A1-A3 chart drive at 5 

NOTE: The readings on the Recorder 6.2.14.7.5.13 and CRT 

6.2.14.7.5.14 must be taken immediately after 
transients have died out. 

6.2.14.7.5.12 Press the RUN indicator switch on 4A4-K148 to RUN. Whit 
until tape stops. 

6.2.14.7.5.13 After the transients have died out, stop recorder 4A1-A3. 

Record the magnitude of the initial (0 + 1«00) a °d the final 
value (-5, +1.23, -1.37 degrees) of CO 2209 SCS Pitch Error. 
Record phase. 

6.2.14.7.5.14 Record the values of the following signals in Table X on the CRT. 

Table X Signal Requirements 


CO 2209 pitch ERROR 
CO 2239 SCS YAW BODY 
CG 2241 SCS YAW OFFSET 
CG 2269 SCS ROLL BODY 
CG 2271 SCS ROLL OFFSET 


Requirements 


-5, +1.23, -1*37 degrees 
0.0 + 1.00 degrees 
0.0 + 1.00 degrees 
0.0 1.00 degrees 

UUU to LLL degrees 
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6.2.14.7.6.10 Verify R1 indicator 00004 on CRT. 

6.2.14.7.6.11 Start Analog Recorder 4A1-A3 chart drive at 5 mm/aec. 

NOTE: The readings on the Recorder and CRT must be taken 

immediately after the transients have died out. 


6.2.14.7.6.12 


6.2.14.7.6.13 


Press the RUN indicator switch on 4A4-K148 to RUN. Wait 
until tape stops. 

After the transients have died out, stop recorder 4A1-A3* Record 
the initial (0 + 1.00 degrees) and final (-4.20 + 1 . 18 , - 1.32 degrees) 
values of CO 2239 SCS JM BODY ffiRQR on the high rate channel. 


6.2.14.7.6.14 Record the value of the following signals in Table XII on CRT. 


Signals 


Signal Requirements 

Requirements 


a. CG 2209 SCS PITCH ERROR 

b. CO 2239 SCS YAW BODY 

c. CO 2241 SCS YAW OFFSET 

d. CO 2269 SCS ROLL BODY 

e. CG 2271 SCS ROLL OFFSET 


0 + 1.00 degrees 
-4.20, + 1 . 18 , - 1.32 degrees 
-5.00, + 1 . 23 , -1.37 degrees 
-2.70, +1.11, - 1.23 degrees 
ILL to UUU degrees 


6.2.14.7.6.15 Record indications on the MIDDLE OIMBAL channel of the IMU-CEU 

DIFFERENCE Meter. The MIDDLE indicator on the IMU-CDU DIFFERENCE 
Meter shall be +5.0 + 1.0 degrees. Record phase. 

6.2.14.7.7 Roll Error (+5-0 and -5-0 degrees) 


6.2.14.7.7.1 


6.2.14.7.7.2 


Enter the code 2 022 000 000 into C-START Module 4A1-A5-C156. 
Press the ZEQ/SEAL pushbutton to call up CG 2269 SCS ROLL BODY 
Error on 4A1-A3-CH1 or 2. 

Press the RUN indicator switch on 4A4-K148 to RUN. Wait until 
tape stops• 


6 . 2 . 14 . 7 . 7.3 Verify R1 indicator 00005 on CRT. 

6.2.14.7.7.4 Start Analog Recorder 4A1-A3 at a chart speed of 5 mm/aec* 

NOTE: Hie readings on the Recorder and CRT must be taken 

immediately after the° transients have died out. 


6.2.14.7.7.5 


Press the RUN indicator switch on 4A4-K148 to RUN. Wait 
until tape stops. 
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6.2.14.7.5.15 Record the value of the PITCH channel of the IMU-CDU DIFFERENCE 

Meter. The INNER iniicator on the IMU-CDU DIFFHIENCE Meter shall 
be +5 ♦ 1*0 degrees. 

6.2.14.7.6 Yaw Error (+5*0 and -5.0 degrees) 


6.2.14.7.6.1 


6.2.14.7.6.2 


Enter the code 2 015 000 000 into C-START Module 4A1-A5-C156. 
Press the XEQ/SEAL pushbutton to call up CG 2239 SCS YAH BOOT 
ERROR on 4A1-A5-CHI. 

Press the RUN indicator switch on 4A4-K146 to RUE. Malt until 
tape stops. 


6.2.14.7.6.3 Verify R1 indicator 00003 on CRT. 

6.2.14./.6.4 Start Analog Recorder 4A1-A3 cnart drive at 5 em/sec• 

NOTE: The readings on the Recorder 6.2.14.7*6.6 and CRT 

6.2.14.7.6.7 must be taken immediately after the 
transients have died out. 

6.2.14.7.6.5 Press the RIH indicator switch on 4A4-K148 to RUN. Halt until 
tape stops. 

6.2.14.7.6.6 After the transients have died out, stop recorder 4A1-A3* Record 

the initial (0 ♦ 1.00 degrees) and final (+4.20, +1.32, - 1.18 degrees) 
values of CG 2239 SCS YAH BODY. Record phase angles. 

6.2.14.7.6.7 Record the value (including sign) of the following signals in 
Table XI on the CRT. 


Signal Requirements 


CG 2209 SCS PITCH ERROR 
CG 2239 SCS YAH BOOT 

CG 2241 SCS YAH OFFSET 

CG 2269 SCS ROIL BOOT 

CO 2271 SCS ROIL OFFSET 


Requirements 


0 ♦ 1.00 degrees 

♦4.20, +1.32, -l.lB 

degrees 

♦5.00, *1.37, -1-23 

degrees 

♦2.70, +1.23, -1.11 

degrees 

LLL to UUU 


6.2.14.7.6.8 Record Indications on MIDDLE GIMBAL channel of the IMU-CDU 

DIFFERENCE Meter. Hie MIDDLE indicator on the CDU-IMU DIFFERENCE 
Meter shall he -5*0 ♦ 1.0 degrees. 


6.2.14.7.6.9 


Press the RUN indicator switch on 4A4-K148 to RUN. Malt 
until tape stops. 
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•7«6 After the transiets have died out, atop recorder 4A1-A3. Record 

the initial (0 + 1.00 degrees) and final (+4.20, +1.32, - 1.18 degrees) 
values of CG 22$9, SCS ROLL BODY ERROR on the high rate channel. 

Record phase. 

•7*7 Record the value (including the sign) of the signals specified 
on the CRT and shown in Table XIII. 


.7.8 


Table XIII 

Signals 

a. CG 2209 SCS PITCH ERROR 

b. CG 2239 SCS YAW BODY 

c. CG 2241 SCS YAW OFFSET 

d. CG 2269 SCS ROLL BODY 

e. CG 2271 SCS ROLL OFFSET 


Signal Requirements 
Requirements 
0 +_ 1.00 degrees 
-2.70, +1.11, - 1.23 degrees 
0+1.00 degrees 
+4.20, +1.32, -l.l8 degrees 
+UUU degrees 


Record indications of the OUTER GIMBAL channel of the IMJ-CDU 
DI FFER ENCE Meter. 'Hie OUTER GIMBAL indicator on the IMU-CDU 
DIFFERENCE Meter shall be -5.0 +. 1.0 degrees. 


• 7-9 Press the RUN indicator switch on 4A4-K148 to RUN. Wait until 
tape stops. 


.7*10 Verify R1 indicator 00006 on CRT. 


.7.11 Start Analog Recorder 4A1-A3 at & chart speed of 5 nm/sec. 

NOTE: The readings on the Recorder and CRT must be taken 

immediately after the transients have died out. 

• 7«12 Press the RUN indicator switch on 4A4-K148 to RUN. Wait 
until tape stops. 

•7*13 After the transients have died out, stop recorder 4A1-A3. 

Record the initial (0 + 1.00 degrees) and final (-4.20, +1.18, 
-1.32 degrees) of CG 2269 , SCS ROLL BODY ERROR on the high rate 
channel. Record phase. 
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6.2.14.7.7.14 Record the value (including the sign) of the following aignala 
in Table XIV on the CRT. 


Signal Requirements 


Requirements 


a. CO 2209 3CS PITCH ERROR 

b. CG 2239 SCS 'AW BODY 

c. CG 2241 SCS YAH OFFSET 

d. CG 2269 SCS ROLL BODY 

e. CG 2271 SCS ROLL «TPW 


0 + 1.00 degrees 

+ 2 . 70 , + 1 . 23 * -1.11 degrees 

0+1.00 degrees 

-4.20, + 1 . 18 , - 1.32 degrees 

-LLL degrees 


6.2.14.7.7.15 Indications of the OUTER GIMBAL channel of the DftJ-CEU 

DIFFERENCE Meter. The OUT® GIMBAL indicator on the IMJ-CEU 
DIFF®ENCE Meter shall he +5-0 + 1.0 degrees. 


6.2.14.7.8 


Verify that the K-RELAYS on CRT indicates 010000. 


6.2.14.8 

6.2.14.8. 

6.2.14.8. 


6.2.14.8. 


6.2.14.8. 

6.2.14.8. 


6.2.14.8. 


6.2.14.8. 


Entry Mode 

Yaw Offset Error (+5 degrees) 

Enter the code 2 016 000 000 into C-START Mode 4A1-A5-C156. 

Press XEQ/SEAL pushbutton to call up CG 2241 SCS YAH OFFSET ®RQR 
on 4A1-A4-CH1 or 2. 

Press the RUN indicator switch on 4A4-A3-K148 to RUN. Wait 
until tape stops. 

Verify R1 indicator 00007 on CRT. 

Start Analog Recorder 4A1-A3 chart drive at 5 mm/sec. 

NOTE: The readings on the recorder and CRT must be taken 

inmediately after the transients have died out. 

Press the RUN indicator switch on 4A4-A3-K148 to RUN. Wait 
until tape stops. 

After the transients have died out stop recorder 4 a1-Ab and 
record the initial (0 + 1.00 degrees) and final (+5»0, +1.37> 
-1.23 degrees) of CG 224l YAH OFFSET ERROR on the high rate 
channel. Record phase. 
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6.2.14.8.1.7 


Record the amplitude (and sign) of the following signals in 
Table XV on the CRT. 


Signal Requirements 


Requirements 


6.2.14.8.1.8 


6.2.14.8.2 


6.2.14.8.2.1 


6.2.14.8.2.2 


a. CC 2209 9CS PITCH ERROR 

b. CO 2239 9CS YAW BODY 

c. CO 2241 SCS YAH OFFSET 

d. CO 2271 SCS ROIL OFFSET 


0.00 ♦ 1.00 degrees 
♦4.20, + 1 . 32 , -l.l8 degrees 
♦5.0, *1.37* - 1.23 degrees 
LLL to UUU degrees 


Record indications of the MIDDLE GIMBAL channel of the IMU-CEU 
DIFFERENCE Meter. The MIDDLE GIMBAL indicator of the IMU-CDU 
DIFFHU5NC2 Meter shall be -5.0 ♦ 1.0 degrees. 

Roll Offset Error (+5 degrees) 

Enter the code 2 024 000 000 into C-START Module 4A1-A5-C156. 
Press EXQ/SEAL pushbutton to call up CG 2271 SCS ROLL OFFSET 
ERROR on 4A1-A3-CH1 or 2. 

Press the RUN Indicator switch on 4A4-A3-K148 to RUN. Wait 
until tape stops. 


6.2.14.8.2.3 Verify R1 indicates 00008. 

6.2.14.8.2.4 Start Analog Recorder 4A1-A3 chart drive at 5 mm/sec. 

NOTE: At the end of tape reading the DAJ will be in FINE ALIGN 

Mode for 100 seconds. The JMJ will then proceed to 
ENTRY Mode. The readings on the recorder 6.2.14.8.2.6 and 
CRT 6.2.14.8.2.7 must be taken immediately after the 
transients have died out. 

6.2.14.8.2.5 Press the RUN indicator switch on 4A4-A3-K148 to RUN. Wait 
until tape stops. 

6.2.14.8.2.6 After the transients have died out, stop recorder 4A1-A3 and 
record the initial (0 ♦ 1.00 degrees) and final (♦5.00, + 1 . 62 , 
-1.38 degrees) of CG 2271 SCS ROLL OFFSET ERROR on the high 
rate channel. Record phase. 
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6.2.14.8.2.7 Record the value (including the sign) of each of the following 
signals in Table XVI monitored on the CRT. 

Table XVI Signal Requirements 


CO 2209 SCS PITCH ERROR 
CO 2239 SCS YAW BODY BttOR 
CG 2241 SCS YAW OFFSET ERROR 
CO 2271 SCS ROLL OFFSET HWOR 


Requirements 

0 + 1.00 degrees 

♦0.17, +1.09, -0.05 degrees 

0+1.00 degrees 

♦5.00, +1.62, -1.38 degrees 


6.2.14.8.2.8 Record the indications on all channels of the IMU-CDU 

DIFFIDENCE Meter. The OUTER and INNER values shall be 0.0 + 1.0 
degrees. MIDDLE value shall be O.30 + 1.0 degrees. “ 

6.2.14.8.3 Pitch Error (+5 degrees) 

6.2.14.8.3.1 Enter the code 2 013 000 000 into C-START 4A1-A5-C156. Press 
the XEQ/SEAL pushbutton to call up CG 2209 SCS PITCH on 

4 Al-A3-CHI. 

6.2.14.8.3.2 Press the RUN indicator switch on 4A4-A3-K148 to RUN. Whit 

- until tape stops. 

6.2.14.8.3.3 Verify R1 indicator 00009. 

6.2.14.8.3.4 Start Analog Recorder 4A1-A3 chart drive at 5 nra/sec. 

NOTE: The readings on the recorder 6.2.14.8.3.6 and 

CRT 6.2.14.8.3.7 must be taken inmediately after 
the transients have died out. 

6.2.14.8.3.5 Press the RUN indicator switch on 4A4-A3-K148 to RUN. Wait 
until tape stops. 

6.2.14.8.3.6 After the transients have died out stop recorder 4A1-A3 and 
record the initial (0 + 1.00 degrees) and final 

(♦5.0, +1.37, -1.23 degrees) of CG 2209 SCS PITCH ERROR on 
the high rate channel. Record phase. 
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6.2.15.18 Press RUN indicator on K- 148. Wait for tape to stop and 
remove from TAPE READER. 

6.2.15.19 Observe the six active traces on the analog recorder. 
Determine that none of the traces indicate greater than 
7.5 VDC for a period not to exceed 5*#< throughout the 
range of the active trace. 
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6.2.16 Stabilisation Loop Step Reaponae Teat 

6.2.16.1 Proceed with this test If 6 . 2.k, Operate Power On Test has been 
performed and system operation has not been 1 nterrupted. If 
system operation has been Interrupted, perform 6.2.2.2 Turn On 
Procedures before proceeding. Ensure that the Carry on Command 
8tlmull Chit, Model No. COA-200, la Installed and connected. 

6.2.16.2 Ensure 04* System Is In the COARSE ALIO* mode under AOC control. 

6.2.16.3 Set the TRANSFER switch on the IMO CONTROL Panel to COMPUTER. 

Note: Hie computer PROGRAM ALARM will be lifted. Disregard and 
press ERROR RESET button on LEB DSJd. 

6.2.16.3 Inner Olnbal Response Test 

6.2.16.5.1 Enter the code 2 010 000 000 In C-START Module HA1-A5-C156. 

Press the XEQ/SEAL pushbutton to call up 00 2107 IGA SERVO ERROR 
on AA1-A3-CH1. 

6.2.16.3.2 Insert the following sequence Into Klk&i 

a. VERB ill, NOUN 20, ENTER 

b. 400000 ENTER 

C. 400000 ENTER 


d. 400000 ENTER 

Malt 60 seconds 

6.2.16.5*3 Insert VERB 36 Into Klk 8 . Press ENTER pushbutton. 

6 . 2 . 16 . 5 .V Enter 1000 Into VA2-A6-R155* The top part of switch should be 
lighted. Ensure that no other function switches on JUL2-A&-R155 
are lighted. 

6 . 2 . 16 . 5.5 Press XEQ/SEAL pushbutton on 1 iA 2-A6-R155 to enter a 2 ♦ 0.2 VDC 

step Into the 10 Stabilisation Loop. ~ 

NOTE: If the transient cause by the step Input doe# mot 
die out within 5 seconds, remora IMG OPERATE power 
by opening the IMG MN A 4 Ml B circuit breaker oa 
the rlgit hand circuit breaker panel. 

6.2.16.5 .6 Start Analog Recorder 1 iA 1-A3 using a chart speed of 20 Mt/SEC. 

6.2.16.5.7 Enter 0000 Into HA2-A6-R155; the top part of switch should be 
out. Ensure that no other function switches on HA2-A6-155 are 
lighted. Press XEQ/SEAL pushbutton to re more the step input to 

_the IG Stabilization Loop. Hie bottom part of switch shall go out 
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6.2.16.5 .8 After transient has died out, atop Analog Recorder. Record the 
loop response tine by measuring the tine Interval between 
removing the step (initial disturbance) and the peak of the first 
overshoot. In addition, record the total number of overshoots. 

6 . 2 . 16 . 5 . 8.1 The Inner Gimbal stabilisation loop response tine shall be less 
than 0.8 seconds. 

6.2.16.5*8.2 The maximum number of overshoots on the torque motor input 
signals shall be two. 

6 . 2 . 16.6 Middle Global Response Test 

6.2.16.6.1 Enter the code 2 021 000 000 Into C-START MODULE HA1-A5-0156. 
Press the XEQ/SEAL pushbutton to call up 00 2137 MQA SERVO 
ERROR on UA1-A3-CH1. 

6.2.16.6.2 Insert the following sequence Into IQ.48 

a. VERB 4l, HOUR 20 ENTER 

b. +00000 ENTER 

C. +00000 ENTER 

d. +00000 ENTER 

Wait 60 seconds 

6.2.16.6.3 Insert VERB 36 into K148. Press ENTER pushbutton. 

6.2.16.6.4 Enter 0100 Into 4A2-A6-R155 to enter a 2.0 ♦ 0.2 VDC 

step into the MG Stabilisation Loop. ~ 

NOTE: If the transient caused by the step Input does not die 
out within 5 seconds, remove I MU OPERATE power by 
opening the IMU MNA A MNB circuit breaker on the 
Right Hand Circuit Breaker panel. 

6.2.16.6.6 Start Analog Recorder 4A1-A3 using a chart speed of 20 IM/SEC. 

6 . 2 . 16 . 6.7 Enter 0000 into 4A2-A6-R155* The top part of switch shall go 
out. Ensure that no other function switches on 4A2-A6-R155 
are lighted. Press the XEQ/SEAL pushbutton to remove the step 
input to the MG Stabilization Loop. 

6.2.16.6.8 After transients have died out, stop Analog Recorder. Record the 
loop response time by measuring the time Interval between 
removing the step (initial disturbance) and the peak of the first 
overshoot. In addition, record the total number of overshoots. 
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6.2.16.6.8.1 The Middle Glmb&l stabilization loop response tins ahall be leas' 
then 0.8 seconds. 

6 . 2 . 16 . 6 . 8.2 Tie maximum number of overshoots on the torque motor Input 
signals shall be two. 

6.2.16.7 Outer Olmbal Response Test 

6.2.16.7.1 Enter the code 2 025 000 000 C-START Module U1-A5-C156. Press 
XEQ/SEAL pushbutton to call up CO 2167 0QA SERVO ERROR On 
4A1-A3-CH1. 

6.2.16.7.2 Insert the following sequence Into Kl48. 

a. VERB 4l, HOUR 20, ENTER 

b. -*00000 ENTER 

0. 400000 ENTER 

d. 400000 ENTER 

Walt 60 seconds 

6.2.16.7.3 Insert VERB 36 Into Kl48. Press ENTER pushbutton. 

6 . 2 .16.7.4 Enter 0010 Into HA2-A6-R155. The top half of switch should be 
limited. Ensure that no other function switches on 4A2-A6-R155 
are llgrtdd. 

6.2.16.7.5 Press XEQ/SEAL pushbutton on 1*A2-A6-R155 to enter a 2.0 4 0.2 VDC 
step Into the 00 Stabilisation Loops. 

NOTE: If the transient caused by the step Input does not 
die out within 5 seconds, remove IMU OPERATE power 
by opening the IMU MNA & MNB circuit breaker on the 
Right Hand Circuit Breaker Panel. 

6.2.16.7.6 Start Analog Recorder 4A1-A3 using a chart speed of 20 M0>EC. 

6.2.16.7.1 Enter 0000 into HA2-A6-R155# The top half of switch shall go out. 

Ensure that no other function switches on 4A2-A6-R155 are lighted. 
Press the XEQ/SEAL pushbutton to remove the stop input to the 00 
Stabilization Loop. 

6.2.16.7.8 After transients have died out, stop Analog Recorder. Record 
the loop response time by measuring the time interval between 
removing the step (initial disturbance) and the peak of the 
first overshoot. In addition, record the total number of over¬ 
shoots. 
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.7.8.1 The Outer Oimbal stabilisation loop response tine shall be less 
than 0.8 seconds. 

•7.8.2 the maximum number of overshoots on the OQA SERVO ERROR signals 
shall be two. 


Insert the following sequence into Kl*8 

a. VERB kl, HOUR 20 ENTER 


b. 400000 


c. 400000 ENTER 

IRIQ Scale Factor Test 

Proceed with this test if 6.2 .k Operate Power On Test or 
6.2.2.2 Turn On Procedure has been performed and system 
operation has not been interrupted. If system operation has 
been interrupted, perform 6.2.2.2 before proceeding. 

Set up Analog Recorders *A3-A2 and *A1-A2 to monitor the 
following signals: Analog Recorder 

a. (30 2110 10 TM INPOT *A3-A2 

b. CO 21kO VD TM INPUT *A3-A2 

e. 00 2170 00 TM INPUT *A3-A2 

d. CO 2117 10 SERVO ERROR *A1-A2 

e. 00 21*7 MO SERVO ERROR *A1-A2 

f • CO 2177 00 SERVO ERROR *A1-A2 

Start Analog Recorder chart drive using a speed of 1 M^Second. 
Recorder shall run for duration of this test. 

Insert and verily the following sequence into KL*8. 


Observe 07 in MAJOR MODE 


form miii-h-i nr 
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6.2.17.5 VERB 21, HOUR 30 shall flash on CRT requesting a load of the 

test numbers. Select the desired Test Number from T able XVIII. 
Enter the appropriate ♦ 0000X into Kl46. Press the ENTR push¬ 
button. 


Table XVIII. Test Numbers and Positions for IRIO Tests 


Test 

Number 

Gyro being tested and 
direction of torque 

400001 

4X 

-00001 

-X 

400002 

4T 

-00002 

-T 

400003 

♦Z 

-00003 

-Z 


NOTE: If all gyros are being tested, the test must 
be repeated once for each Test Number in the 
above table. If only one gyro is being tested, 
the test need only be repeated for the two 
applicable Test Numbers. 

6.2.17.6 During the following operation, disregard the CWJ FAIL lamp 
indication unless specified: 

The GUf System will automatically cycle throug: ZERO ENCODE, 
FINE ALIGN, ATT CONT, FINE ALIGN, CQARS ALIGN and FINE ALIGN 
Modes. When aligimsnt la completed for the specific IRIO 
under test, it will be torqued throu£i approximately 360 
degrees. Thera are six eycles of approximately 20 minutes 
each, which correspond to both plus and minus configurations 
of the X, Y, sad Z IRIO'e. The approach time period for one 
cycle test completion can be observed by performing the 
following sequences: 

a. Insert VERB 11, NOUN 01 into Kl48. Press ENTER 
pushbutton. 

b. Insert 01652 into Kl48. Press ENTER pushbutton. 

e. Verify on CRT that R1 is coun ting down octally. 

When R1 haa counted to zero, VERB 07 and NOUN 30 will 
be flashing. This indicates completion of one of the 
nix cycle IRIO test. 
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6.2.17.7 Record the value displayed in register R1 CRT for the 
appropriate Test Number in Table XIX. 

Table XIX. Display of Test Parameters 

Test Number Symbol Display in R 


Symbol 

Display in R1 

A *-x 

* XX XXX 

A« +x 

♦ X X X X X 


♦XXXXX 

* 

<1 

♦ X X X X X 

A*- z 

+XXXXX 

A *+z 

+XXXXX 


6.2.17.6 Enter VERB 36 into KU8. Press the ENTER pushbutton. Press 
The ERROR RESET svtieh on the LEB AOC D8KY. 

6.2.17.9 Repeat 6.2.17.througi 6.2.17.11 until all Test number.-Inst 
Table XVIII have been utilized. 

6.2.17.10 After all completion of all test numbers, stop the Analog Recorder. 

6.2.17.10.1 Enter VERB kO, NOON 20 into KlA8. Press ENTER pushbutton. 

Vait 90 seconds. 


6.2.17.10.2 Enter VERB Ul, NOUN 20 into 10.48. Press ENTER pushbutton. 

6.2.17.10.3 Enter -KXXXX) into Kl48, three times, press ENTER pushbutto 


6.2.17.10.3 Enter -KXXXX) into KlHB, three times, press ENTER pushbutton 
after each entry. 

6.2.17.11 Perform the following calculations: 
a. X IRIG Scale Factor Error 

H • * A B -x 


parte/million 


b. T IRIG Scale Factor Error 

T « “ A + A “-I 

2 


parts/Mi llion 


FORM Mllt-M-I B«' 
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6.2.11.12 c. Z IRIO Scale Factor Error 

^ - A E +z + A E - 


parts/million 


fhe Scale Factor error deviation for each IRIO ehall be lest than 
+ 1750 parte/million. 

PTPA Scale Factor Determination Tewt 

Proceed with this test if 6.2.2 Operate Power On Test or 6.2.2.2 
Turn On Procedure has been completed and system operation has not 
been interrupted. If system operation has been interrupted, 
perform 6.2.2.2 Turn on Procedure before proceeding with this test. 

Verify the IMU OPERATE power has been applied and that the IMP 
TEMP MODE switch has been in the AUTO OVERRIPE or PROPORTIOIIAL 
for a minimum of one hour* 

Verify that the TRANSFER switch is set to COMPUTER position. 

Test Initiation 

Insert and verify the following sequence into K-148 

a. VERB 57 ENTER 


Observe 07 in MAJOR MDDE. 


>.18.4.2 Observe VERB 06, MOUN 6l flashing. Rows R1 and R2 contain the NB : 

azimuth and lattitude respectively in degrees. I f R1 and R2 agree 
with known azimuth and lattitude Insert VERB 33# JOTTER into Kl48 and 
proceed to 6.2.18.4.4. 

2.18.4.3 Insert and verify the following sequence into IQ.48. 

a. VERB 21 ENTER 

b. +X X X X X (Correct HB azimuth) ENTER 

c. VERB 22 ENTER 

d. +28523 (Correct HB lattitude'' BITTER 


e. VERB 33 


FORM 
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6.2.1$.fc.! 


6.2.l8.lt.V Observe VERB 0 6 HOUR 66 flashing. Rows Rl, R2 and R3 shall 

indicate: 

R1 ♦ 00032 (NB Tilt angle) 

R2 - 00000 (Test Index) 

R3 + 0000X (Test Position) 

Where X indicates positions 1 througi 6 

NOTE: To complete this test, positions 1 through 6 shall he per¬ 
formed. 

If Rl, R2 and R3 agree with the above, insert VERB 33# ENTER into 
KLk8 and proceed to 6.2.l6.1t.6 

6.2.19.4.5 Insert and verify the following sequence into JO.U8, 

a. VERB 21, NOUN 02 ERTO 

b. 0131S ‘ ENTER 

c. 400032 (Correct SB tilt) ENTER 

d. VERB 21, NOUN 01 ENTER 

e. 01314 ENTER 

f. -00000 (Correct index) ENTER 

g. VERB 21 NOUN 02 ENTER 

h. OI 305 ERSR 

i. _ 

i. +0000X (position) ENTER 

J. VERB 33 ENTER 

6.2.18.6 After approximately 5 minutes record CRT Indications of 00, 10 
and MO CDU angles. 

6.2.18.It.7 After approximately 18 minutes, VERB 06 NOUN 66 will appear flash¬ 

ing Record Rl (XXXXX), R2 (.XXXXX) and R3 (position number). 


FORM MUI-H-I RC 
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Position Ho. as Displayed in R3 


PTPA Being Tested and 
its Orientation 

X PIPA Up 


X PIPA Down 
Z PIPA Up 
Z PIPA Down 
Y PIPA Up 


Y PIPA Down 


6.2.18.4.8 If it is desired to perfora the test in the next position, enter 
VERB 33 into KL* 8 . Press the EHTER pushbutton and return to 

6.2.18.*. After completion of position 6 , the test s hall b e 
terminated by entering VERB 3* into Kl* 8 . Press the EHTER 
pushbutton. 

6.2.18. *.9 Inter VERB *0, HOUR 20 into 10.1*8. Press the EHTER pushbutton. 

6.2.18. *.10 Enter VERB *1 HOUR 20 Into KL* 8 . Press the EHTER pushbutton. 

6.2.18. *.H Enter +00000 into Kl* 8 . Press the EHTER pushbutton. 

6.2.18. *#12 Enter +00000 into Kl* 8 . Press the EHTER pushbutton. 

6.2.18. *.13 Enter +00000 into Kl* 8 . Press the EHTER pushbutton. The GOARS 

ALIGBV node laap shall light. 


6.2.18.3 Calculations 


FORM Mlll-M-I MB' 
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6.2.18.5.1 The values obtained from R1 and R2 for each position are combined 
as follows: 

Contents of (Rl)^ 

• *1 * ♦ X X X X X 

Where 1 * Position Humber 

\ -- • - 

*2 - -•- 

*3 •- 

\ - - • - 

*5 - 

*6 *-•- 

6.2.18.5.2 Compute the are rags 0 for each PIPA using from step It 

a. for X - PIPA 0^ • A^ - Ag 

■ 

2 

b. for Z - PIPA 0, A~ - A^ 

^ u 

2 

e. forT -PIPA Qj - Ag 

- 

6.2.18.5.3 Compute the PIPA scale factors using five significant figures 
from 6.2.18.5.2 and the value of local gravity obtained from 
Table XXII. 

h, - 


V * 


$.85 (local g) 


5.85 (local g) 

£ 

5.85 (local g) 


Contents of (R2) 
X X X X X 
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1 1 1 1 1 FT 



6.2.18.5.3.1 These values shall fall vlthln MOO PPM of the nominal SF of 
5 * 6 $ cm/sec/pulse. 

6.2.18.5.fc Compute the PIPA biases using the values computed in 6.2.18.5.1 

and 6 . 2 . 18 . 5.2 as follows: 

b^ * ^*1 + * 2 ) 

1 

■ ( *3 * A » } . 

• (A 5 + V . 

2 


6 . 2 .I 8 . 5 A.I These values shall fall within 0.0 + O .50 cn/sec 2 . 



6.2.18.6 Specification MA 0201-3179 Table in shall be utilized for 
calculations. 

6.2.18.7 Verify PIPA Scale Factor Determination Test passed Or failed. 

6.2.19. TRIG Coefficient Determination Test 

6.2.19.1 Proceed with this test if 6.2. k Operate Power On Test or 6.2.2.2 
Turn On Procedure has been performed, and system operation has 
not been interrupted. If system operation has been interrupted, 
perform Turn On Procedure of 6.2.2.2 before Proceeding with this 
test. 

6.2.19.2 Verify or set transfer switch to COMPUTER. 

6.2.19*3 Obtain, verify and record the azimuth orientation of Spacecraft 
Z Axis. 
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6.2.19.9 The GfcN system will now cycle through the following modes as 
indicated on the 1MU CONTROL Panel. 

a. ZERO ENCODER 

b. FINE ALIGN 
C. ATT CONT 

d. FINE ALIGN 

e. COARS ALIGN 

f. FINE ALIGN 

6.2.19.10 After approximately 90 seconds after the final FINE ALIGN mode is 
entered, record indication of IG ( MG and OG CDU's and the time. 

6.2.19.11 After approximately 14 minutes, when VERB 06, NOUN 66 appears flashing, 
record indication of Rl, R2, IG, MG, OG CDU'S and time. 

NOTE: Rl should be * 00000. 
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6.2.19.12 To repeat test for positions 2 through 6 insert VERB 33 ENTER twice 
into K148 after performing 6.2.18.11 for each position except after 
position 6. 

6.2.19.13 Insert and verify the following sequence into K148: 


a. 

VERB 33 


ENTER 

b. 

Observe VERB 06, NOUN 66 

flashing 

c. 

VERB 21 

NOUN 02 

ENTER 

d. 

01313 


ENTER 

e. 

+00032 


ENTER 

f. 

VERB 21 

NOUN 02 

ENTER 

g- 

01314 


ENTER 

h. 

+00001 


ENTER 

J. 

VERB 21 

NOUN 02 

ENTER 

k. 

01305 


ENTER 

1 . 

+00001 


ENTER 

m. 

VERB 33 


ENTER 


NOTE: Approximately 90 seconds after the final entry 
into the FINE ALIGN mode (f below) perform 
6.2.19.15. 

6.2.19.14 The G4N System will now cycle through the following mode as indicated 
on the 1MU CONTROL panel. 

a. ZERO ENCODER 

b. FINE ALIGN 

c. ATT CONT 

d. FINE ALIGN 
e„ COARS ALIGN 
f. FINE ALIGN 

6.2.19.15 Insert and verify the following sequence into K148: 

а. VERB 06 NOUN 20 ENTER 

6.2.19.16 Record the indications of LEB DSKY rows Rl, R2, R3 and the time. 

6.2.19.17 After approximately 14 minutes, when VERB 06, NOUN 66 appears flashing 
record indication of Rl, R2, 0G, IG, MG CDU* S and time. 

6.2.19.18 Repeat the test for positions 2 through 6 by inserting VERB 33 ENTER 
into K148 after 6.2.19.17 and then performing 6.2.19.13. m through 

б. 2.19.17. 
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After performing position 6 terminate test by Inserting VERB 3k 
ENTER into 10.46. 

Insert and verify the following sequence into 10.48: 
a. VERB kl, NOUN 20, UTTER 


d. 400000 ENTER 

The data recorded for positions 1 through 6 when performing 
6 . 2 . 19.11 has the following meaning: 

Position Displayed Drift Coefficients 


4KBDT 4 ADSRAX 


4HBDZ 4 ADSRAZ 


6 4XBDX 4 ADSRAX 

The data recorded for positions 1 through 6 when performing 
6 . 2 . 19.16 and 6 . 2 . 19.17 shall be utilized on the calculations 
sheets to derive the ADIA terms. 

The following terms shall be solved for and have the following 
tolerances with respect to the last performance of JDC 15236, 
15237, 15239, 15240, 15242, 15243 found in tue OUI tystsm Data 
Packi^e: 

XBD 4 00500 -47 meru 
ADSRA 4 01000 - 4 12 meru 
ADIA 4 02000 - 4 20 meru 
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.20 Fine Alignment Test 

. 20.1 Proceed with this test if 6.2.4 Operate Power on Test has been completed 
and system operation has not been interrupted. If system operation has 
been interrupted, perform 6.2.2.2 Turn On Procedure. 

. 20.2 Prior to performing tills test, the GIN Installation Qualification Fixture 
shall be installed on the supporting fixture and adjusted to permit proper 
operation of the G&N optics. The azimuth supplied by the azimuth autoset 
(Ref. No. 1) shall be known to ± 30 minutes of arc. 

NOT£: G&N System shall have had OPERATE power applied 
for a minimum of one hour. System shall be in 
COARSE ALIGN mode under computer control with 
gimbal angles at zero. 

NOTE: Insure that G&N Optics MNA and MNB breakers are 
pushed in (ON). 

. 20.3 Set OPTICS mode switch to ZERO OPTICS. After ZERO ENCODER lamp has 
extinguished on Condition Annunciator panel, return OPTICS mode switch 
to MANUAL. 

. 20.4 Initiate the test by inserting the following into K148: 

a. VERB 57 ENTER 

b. Observe VERB 21, NOUN 01 flashing 

c. 00003 ENTER 

d. Observe PROGRAM lights, 07 

.20.5 Observe that the ZERO ENCODER lamps on Condition Annunciator and IMU 
CONTROL panel light and then extinguish. 

. 20.6 Observe VERB 06, NOUN 61 flashing with the following display: 

a. Rl + xxx. xx (45.000, + S/C AZ degrees) 

b. R2 + 00000 (TGT 1 EL, degrees) 

c. R3 00001 (TGT number) 

If Rl and R2 are correct for present location Insert VERB 33, ENTER into 
K148 and proceed to 6.2.20.9. 

. 20.7 To correct Rl, insert and verify the following into K148; 


a. VERB 21 ENTER 

b. + xxx. xx (45.000 + S/C AZ) ENTER 
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6.2.20.8 To correct R2, insert end verify the folloving into Kl48: 



a. VERB 22 

ENTER 


b. 4 00000 

ENTER 


o. VERB 33 

ENTER 

6.2.20.9 

Observe VERB 06, 

NOON 6l flashing vlth the folloving displays 


s. Rl - xxx. xx 

(-45.000 4 S/C AZ degrees) 


b. R2 ♦ 00000 

(TOT 2 EL, degrees) 


e. R3 00002 

(TOT mother) 

i.' 

If Rl aad B2 aye correct forpresent location Insert VERB 33, ENTER 
into KL48 and proceed to 6.2.20.12. 

6.2.20.10 

To correct Rl, 

insert and verify the folloving into 1CL48 s 


a. VERB 21 

HVTB* 


b. 4 xxx.xx (-45*000 4 s/C AZ) ENTER 

6.2.20.11 

To correct R2, 

Insert and verify the folloving into Kl4ds 


a. VERT! 22 

ENTER 


b. 4 00000 

ENTER 


c. VERB 33 

ENTER 

6.2.20.12 

Observe VERB 06 

, NOUN 6l flashing vlth the folloving display. 


a. Rl 4 13500 

(m A2) 


b) R2 4 28516 

(LAT) 


If Rl and R2 are correct for present location, insert VERB 33, ENTER 
into X148 and proceed to 6.2.20.15. 

6.2.20.13 

To correct Rl insert and verify the folloving into EL48s 


a. VERB 21 

ENTER 


b. 4 13500 (correct SM A2) ENTER 
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6.2.20.14 To correct R2 insert and verify the following Into Kl48i 


b. ♦ 26516 (correct 1AT) 


6.2.20.15 Obeerre VERB 21, NOUN 30 flashing, insert and verify 00001, ESTER 
into 1046. 

6.2.20.16 Observe VERB 51 flashing with R1 indicating 00001. Sight through 
S3CT and align with TOT 1. Upon reticle coincidence, press MARK 
pushbutton. If satisfied with alignment, press ENTS) pushbutton on 
DSKI. (If not satisfied with alignment, insert and verify VERB 52# 
OfTER into DSKI and repeat above procedure.) 

6.2.20.17 Observe VERB 51 flashing with R1 indicating *0002. Sight through SJCT 
and align with TOT 1. Upon reticle coincidence, press MARK pushbutton. 
If satisfied with alignment, press ESTER pushbutton on DSKI. (if not 
satisfied with aligonent. Insert and verify VERB 52, ESTER into DSKI 
and repeat above procedure.) 

6.2.20.1B During approximately the next 3*5 minutes the following DCJ noding 
will occur as indicated on the DCJ COSTROL panel. 

a. ZERO ENCODE 

b. FIRE ALIGN 

o. ATTITUDE CONTROL 

d. FINE ALIGN 

e. COARSE ALIGN 
f • FINE ALIGN 


6.2.20.19 Repeat 6.2.20.16 and 6.2.20.17* 

6.2.20.20 Approximately 7 minutes after the DCJ enters the FINE ALIGN mode, VERB 
06, NOUN 66 will flash. R1 (whole) and R2 (fractional) will contain 
the misalignment (are sec) of the I PIPA IA about the Zgj. feocrd 

and Insert VERB 33, ESTER. R1 (whole) and R2 (fractional) will contain 
the misalignment (arc sec) of the Z PIPA IA shout the Tgj. Record R1 and 
R2. 

6.2.20.21 Insert and verify VERB 3*# ESTER into X148. 

6.2.20.22 Repeat 6.2.20.4 through 6.2.20.14. 


FORM M1SI-M-S Rr 
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6.2.20.23 Observe VERB 21, BOUN 30 flashing. Insert and verify 00002, SHIER 
Into Kl48. 


6.2.20.24 Repeat 6.2.20.16 through 6.2.20.19. 


6.2.20.23 Approximately J minutes after the DftJ enters the FIHE ALIGH mode, 
VERB 06, HOUH 66 will flash. R1 (whole) and R2 (fraetlonal) will 
contain the misalignment (arc sec) of the X PIPA IA about the Z«|. 
Record and insert VERB 33, EHFER. R1 (vhole) and R2 (fractional; 
will contain the misalignment (arc sec) of the X PIPA IA about 
Xg||« Record R1 and R2. 

6.2.20.26 Insert and verify VERB 34, EHFER into 1148. 


6.2.20.27 Repeat 6.2.20.4 through 6.2.20.14. 

6.2.20.28 Observe KERB 21, HOUH 38 flashing, insert and verify 00003, SHEER 
into K148. 

6.2.20.29 Repeat 6.2.20.16 through 6.2.20.19* 

6.2.20.30 Approximately 7 minutes after the DCJ enters the FIHE ALIGH mode, 

VERB 06, HDUH 66 will flash. R1 (whole) and R2 (fractional) will 
contain the misalignment ( arc se c) of the X PIPA IA about Z^,. 

Record and Insert VERB 33, EHFER. R1 (vhole) and R2 (fractional) vill 
contain the misalignment (arc sec) of the Z PIPA IA about the X^,. 
Record R1 and R2. 


6.2.20.31 Insert and verify the following into 10.48: 


a. 

VERB 34 


EHFER 

b. 

VERB 4l 

HDUH 20 

EHFER 

c. 

♦ ooooo 


EKTER 

d. 

♦ ooooo 


EHFER 

a. 

♦ ooooo 


EHFER 


6.2.20*32 The misalignment angle of an IA about any 3( axis shall be 130 are 
seconds or less. 


6.2.20.33 




Remove OPTICS power by pulling out OPTICS MNA and MNB breakers on Right 
Hand Circuit Breaker Panel. 


1141 







NORTH AMERICAN AVIATION. INC. An/MT^/^vre « 

SPACE and INFORMATION SYSTEMS DIVISION A.PUL.IAJ opecillcatlon 

, ”' 4 lM, * ,OOD blvo oowNev cn,Fo.N,* ND1002324 REV A 


COOK WENT. MO. 039 53 


NUMBER 

REVISION LETTER 



~i i i i i r~r~ 

PAGE 


Gyrocompassing Test 

. 1 Proceed with this test if the Operate Power On Test 6.2.4 or the Turn On 
Procedure of 6.2.2.2 has been completed and system operation has not 
been interrupted. If system operation has been interrupted, perform the 
Turn On Procedure of 6.2.2.2 before proceeding. 

.2 Load the Gyrocompassing Data Load Tape (F04C014K00033-00) on the tape 
reader. This tape loads nominal IRIG and P1PA parameters for G&N 121 
and also loads gyrocompassing azimuth, latitude and Nav. Base azimuth 
for testing in the MSOB. After display and verification of the data load, 
the tape will initiate the Prelaunch Alignment Program. 

. 3 Apply G&N OPTICS power by pushing in OPTICS MNA and MNB breakers 
on Right Hand Circuit Breaker panel. 

. 4 Start the tape reader. After the tape reader stops, the data load may be 
changed fay performing the following sequences. 

. 4.1 If required to change the IRIG or PIPA data load: 

a. Convert the data from engineering units to the AGC octal 
as stored in erasable memory. 

b. Load the actual data into the AGC by inserting the following 
sequence into K148. 

VERB 21 NOUN 02 ENTER 

YYYYY ENTER (E-Memory address from Table XXIII) 

XXXXX ENTER (Octal data) 

. 4.2 If required to change the gyrocompassing azimuth data load: 


a. Perform the following calculation: 


Gyrocompassing Azimuth 
360 


X 16384 - AAAA. BBBBB 


b. Load correction into AGC by inserting the following sequence 
into K148: 


VERB 21 
01506 
SO AAAA 
VERB 21 
01507 
SBBBBB 


NOUN 02 

ENTR 

ENTR 

NOUN 01 

ENTR 

ENTR 


(S » sign) 
ENTR 
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TABLE XXm 


IMU COMPENSATION TERMS 


IMU COMPENSATION TERM 

ADDRESS 

NBDX 

00745 

NBDY 

00746 

NBOZ 

00747 

ADIAX 

00750 

AD1AY 

00751 

AD1AZ 

00752 

ADSRAX 

00753 

ADS RAY 

00754 

ADSRAZ • 

00755 

PIPA X BUS 

00737 

PIPA X SF 

00740 

PIPA Y BUS 

00741 

PIPA Y SP 

00742 

PIPA Z BUS 

00743 

PIPA Z SF 

00744 
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6.2.21.4.3 If rsquired to change the nay. base azimuth data load: 
a* Perform the following calculation! 

■av. Base Azimuth x m eeeE.FFFFF 


b. Load correction into AQC by Inserting the following sequence 
Into 10.46: 


VERB 21 

01614 
SOEEEK 
VERB 21 
01615 
SFFFW 


WOT 02 

EHTR 

ElfTR 

BOOT 01 

EKTR 

EHTR 


(S - algn) 
(EHTR) 


6.2.21.4.4 If required to change the latitude data loads 
a* Perform the following calculation! 

jfSfjagf. X 163M . IM4C.HNNMH 


b. load correction Into AQC by Inserting the following sequence Into 
KL4ds 


VERB 21 

BOOT 02 

EHTR 

01504 

EHER 


S0)M*i 

EKTR 


VERB 21 

BOOT 01 

EKER 

01505 

Em 


grounni 

EHTR 



6.2.21.5 Start the tape reader. 

6.2.21.5.1 Vftien the tope reader stops, observe VERB 06, BOOT 6l flashing with R1 
displaying gyrocoopasslng azimuth +77*99 degrees within ^ 0.01 degrees. 

6.2.21.6 Start the tape reader. 

6.2.21.6.1 Vfcen the tape reader stops, observe VERB 06, ROOT 6l flashing with R1 
displaying Hav. Base azimuth, +165.00 within 0.01 degrees and R2 
displaying local latitude, +26*516 within 0.006 degrees. 
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6.2.21.16 Align the SXF 3tL0S vlth the reticle dot on Target #L. Vfaea 
aligned, press the MARK pushbutton. 

6.2.21.16.1 If not satisfied vlth the MARK, enter VERB 52 Into KL48 or IZB 
DSKY. Press ENTR pushbutton and repeat step 6.2.21.16. If 
satisfied vlth the "MARK” proceed to 6.2.21.17. Observe that VERB 51 
continues to flash on CRT and DSKI. 

6.2.21.17 Align the SXF St LOS vlth the reticle dot on Target #2. When aligned, 
press the MARK pushbutton. Observe 50 In the VERB lights on the CRT 
and DSKI requesting operator action. 

6.2.21.17.1 If not satisfied vlth this "MARK** reject It by entering VERB 52 Into 
10.46 or i£B DSKI. Press ENTR pushbutton and repeat step 6.2.21.1V. 

If satisfied vlth the "MARK”, press the EBXR pushbutton and proceed 
to 6.2.21.16. 

6.2.21.16 Observe the follovlng displays on the CRT and LEB DSKI: (Rl, R2 and 
R3 contain the three misallgnoent angles). 

VERB Oo, N0UI 67 (FIASHIHG) 

Rl ♦ XX.XXX (X Gyro Torquing Angle) 

R2 7 XX.XXX (I Gyro Torquing Angle) 

R3 7 XX.XXX (Z Gyro Torquing Angle) 

6.2.21.19 Enter the follovlng Into KL46: 

VERB 21 ERER 00000 X set torq £ to 0 

VERB 22 ENTR 00000 T set torq £ to 0 

VERB 33 ENTR 

6.2.21.20 Observe and verify that the MAJOR HOES lights Indlcats 02 on the CRT 
and DSKI. 

6.2.21.20.1 Malt two (2) hours before proceeding. 

6.2.21.21 Repeat steps 6.2.21.9 through 6.2.21.16. Record the readings for thejf 
appropriate gyros in Table 6.2. (First Rsadlng, Data Set #2). 

6.2.21.21.1 Enter the follovlng Inputs Into KL46: 

VERB 34 ERFR 
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6.2.21.22 Repeat steps 6.2.21.9 and 6.2.21.18 two (2) more times to obtain the 
second and third readings. Each time that 6.2.21.18 is completed, 
record the readings for the appropriate gyros in Table 6.2, and 
enter the following into KL48: 

VERB 34 EVER 

6.2.21.22.1 Calculate the average value of the three readings for each gyro 
and record in Table 6.2. 

6.2.21.23 At 30 minute Intervals perform steps 6.2.21.23.1 through 6.2.21.23.3 
three times to obtain data sets 3 and 4. 

6.2.21.23.1 Repeat step* 6.2.21.9 through 6.2.21.18. 

6.2.21.23.2 Record the contents of Rl, R2 and R3 for the appropriate gyros 
in Table 6.2. 

6.2.21.23.3 Enter the following Into Kl48i 
VERB 3t ERTR 

6.2.21.24- Calculate the average value of the three readings for each gyro 
In each data set. Record in Table 6.2. 

6.2.21.24.1 The average values recorded in Table 6.2, data sets 2, 3 and 4 
shall bet 

+ 0.05 degrees or less on X 
T 0.05 degrees or less on T 
+ 0.60 degrees or less on Z 

6.2.21.24.2 The average values for data sets 3 and 4 shall not deviate from the 
average value for data set 2 by more than the following amounts t 

+ 0.02 degrees or less than X 
±0.02 degrees or less than X 
7 0.0S degrees or less than Z 

ROTE: Coordinate the next steps with the test conductor 
before proceeding. 

6.2.21.25 After recording data set 4, have the Input voltage to the Oil system 
adjusted to 26.1 volts de for a period of one hour. 
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6.2.21.26.3 Repeat steps 6.2.21.23.1 through 6.2.21.23.3 three times thirty 
minutes after adjustment of the G&N Input voltage to 31*3 volts dc. 
Record the data as data set 7 in Table 6.2 and record the average 
values. 

6.2.21.26.4 Repeat steps 6.2.21.23.1 through 6.2.21.23.3 three times one hour 
after adjustment of the G&N input voltage to 31*3 volts dc. Record 
the data as data set 6 in Table 6.2 and calculate and record the 
average values. 

6.2.21.27 Have the input voltage to the G&N system adjusted to 26 volts dc. 

6.2.21.26 Inter the following into the K146: 


VERB 37 

ElfER 


00 

ENTR 


VERB kO 

NOUN 20 

ENTO wait 90 seconds 

VERB 4l 

NOUN 20 

ENTR 

400000 

ENTR 


400000 

EVER 


400000 

ENER 



6.2.21.29 Verify that COARSE ALIGN is the only mode lamp lighted on the DO 
Control Panel. 

6.2.21.30 Pull out OPTICS MN A and MN B breakers on Right Hand Circuit Breaker 
panel. 
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TABLE 6.1 

CDU Dial Readings 

10 10 m 


^5 

6o 

75 

90 

105 

120 

135 

150 

165 

180 

195 

210 

225 

2k0 

255 

270 

285 

300 


Time 

Minutes 

0 

15 

30 


00 
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INTRODUCTION 

The individual Spacecraft (SC) Installed Guidance and navigation (Ottl) 
System to be checked out per this process specification shall consist 
of one each of the following major assemblies: 


Assembly Hams KAA Drawing Ho. 

Equipment Install-Block I, Series 100 TL6-72H013 

Guidance k navigation, LWR Equip. Bay 

Equip Install - Block I GUI Main n6-72*»006 

Display Console 

The GIB System herein shall be identified as a Block I, Series 100 A® 
121 system and is modified by utilising a Series 100 computer. The 
computer contains the SUNSPOT programs in the core rope memory modules. 


n 6 - 72*»006 
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SCOPE 

This specification outlines the checkout requirements for the 04H 
System Installed in the Apollo Gomnaud Module, Spacecraft 01k at 
Kennedy Spacecraft Center, Florida. 
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Documents required by this specification. 

Uhen the requirements of this specification conflict with the drawing 
requiresents, the drawing requirements shall hare precedence. 

ATP 1026000 

Pre-installation Assembly Test 

Procedure for the Apollo Guidance 
and Navigation System, P/n 1015000, 

Block I), Series 100 

FTM 1026000 

Pinal Test Method for GUV System 

ICD *01-01220-216 

Interconn Diagram - AGO to AGC Dsky 
(Main Display Panel) 

ICD *01-01224- 4l6 

Attitude Error Signals 

ICD *01-01225-416 

Total Attitude Signals 

ICD *01-01226-200 

Central Timing Equipment Sync. Pulse 

ICD *01-01227-216 

GW Electrical Input Power 

ICD *01-01228-416 

CM Data Transmission to Operational 

PCM-Telemetry Equipment 

ICD *01-01236-200 

ACE Uplin*/SC Digital Up-DATA Link 

AGC 

ICD *01-01237-216 

0* Hold Attitude 

ICD *01-012^2- 4l6 

0* Condition A Display Lights 

ICD *01-01249- 4l6 

GUI-Thermal Requirement 

SID 63-512 

Apollo Comaand Module/Service Module 
Measurement Requirements for SC 012/014 

*0201-0^99 

ACE-S/C Computer Subprogram 

NA0201-0831 

Program Requirements SC 014 

*0308-0047 

Component Installation Procedure - 
Apollo Guidance Equipment S/C 014 
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3*1*1 (Continued) 


XA0201-3179 


NA0610-01QA 


Poet Installation Checkout Process 
Specification for PIPA Scale Factor 
Dete mi nation - Apollo Guidance and 
Barigation System (Confidential Spec) 

Contamination Control - Anollo CcmMuod 
Nodule and Service Nodule 


NA0201-5036 


SC 01k, Block I, 
Series 100, AOI 


Alignment of Optical Target G8K on 
Spacecraft 

Acceptance Data Package 
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MATERIAL AMD EQUIPMEVT 

The following test equipment shall ba used to perforn ths requirements 
of this specification. If protection to personnel and equipment is 
not decreased, items except gove rnm ent furnished parts, equivalent to 
those listed nay be need* 


Quantity 


Description 


Carxy-on Deceiver and Baseplate, Unit, 

Carry-on Baseplate Uhit, Model Mo. Clfc-201 

Junction Box ACM 8/C Carrion, Model Mo. 

ClV-202 

Cany-on ACS fl/C Response Systen 8upport 
Rack, Model Mo. ClV-203 

8upport Frans Qnny-on DTC8, Model Bo. 
ClV-20t 

Carxy-on FCM Systen, Model Vo. Clfc-210 

Digital Signal Conditioner and Multiplexing 
Unit, Model Xo. Clt-211 

GW Signal Conditioner and 8vitchlng Matrix, 
Model Vo. Clfc-213 

External Digital Vest Command Unit, Model 
Vo. Cl*-2*1 

Data Interleaver 8ysten, Model VO. Clfc-232 

8/C Ground Power Supply, Model Vo. Clfc-tl8 

Breakout Box - Test c/M-s/M Adapter, Model 
Vo. &.k-k6l 

Electrical Cable Set, Model Vo. Clfc-V78 

PSA Tray Extender Set 1900806-011, Model 
Vo. A23-100 

PSA Test Point Adapter, Model Vo. A23-167 
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4.1 (Continued) 
It— 
16 


Quantity Description 

1 Inertial Components Temperature Controller 

(iCTC) Model Xo. 823-100 

1 PSA Adapter Module, Model Vo. A23-201 

1 Volt Chester Slapson, Model X6. 269 or 

equivalent 

1 Calculator (Frlden or equivalent) 

1 B»M—oxy Zeroing Tape Vo. F040014-ID0012-00 

1 Stopwatch 

1 CM Polarity Test (Syst— Level Only) 

F04<X>l4-lB0019-00 

1 Shorting Plug Vo. 45A7P2 

1 Electrical Cable Portable 0IV System, 

Model Vo. A23-097 C14-462 . 

1 Optics Supporting Fixture, Model Vo. A14-135 

1 OiM Installation Qualification Fixture, 

Model Vo. A23-097 

1 SCT Resolution Check Card 

1 DKM-3 Theodolite 

1 Ret reflect ing Pri— IOI 98 I 1 O, Model Vo. A23-200 

1 Movable Optica Target 

1 Portable Light Assembly (Llgit Scanning 

Telescope) 

1 Electronic Counter with Preset Counter (Hewlett- 

Packard. 52V5L with 3264A Preset or equivalent) 

1 Extender Cable Set 

1 Flexible Driver TM-62A 









HUMBER 


NORTH AMERICAN AVIATION. INC. 

SPACE and INFt>HMATK)N SYSTEMS DIVISION 
iaau LtKtwooo nvo oowarv California 


COPE 10*WT MO.. 03959 


REVISION LETTER 


HUM T~T~ 

PACE 


(Continued) 


Item 

Quantity 

Description 

35 

1 

Hex Head Gap Screwdriver TN AL-5 (5/32 Hex) 
(or equivalent) 

36 

1 

Carry-on Cable Set dV-57t 

37 

1 

ACC Alame end Interrupta Teat Tape, 
lo. F0^001U-KD0020-00 


38 


1 


Global Friction Tost Tape lo. FOilOOlt-KDOO 31-00 
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5- GEHERAL REgjIRaffiHTS 

5*1 Safety Requirement f 

5*1*1 Operator Safety 

5*1*1* 1 Bonsai safety precautions shall be observed throughout the GUI post- 
installation checkout. 

5*1.2 Equipment Safety 

5.1.2.1 1b preserve the operational life of the components of the GUI hardware 
under test, settings and adjustments shall be performed only when specified 
in the test procedure. Care shall be exercised in the accomplishment of 
all settings and adjustments to avoid excessive wear and dsnage to the 
equipment. All precautionary measures stated throughout the test procedures 
shall be strictly adhered to. 

5.1.2.2 Prior to the electrical connection of the GUI System to the spacecraft 
harness, a complete verification of spacecraft power, to include both 
voltage polarity and magnitude, shall be completed to preclude dsswge 
to the GUI due to incorrect power application. 

5.1.2.3 In ao event shall the IC1C be disconnected from PSA Tray 7 axcept when 
specified to do so in s specific teut. 

5*1.2.% The generation of nolle alarm indication, aa evidenced by one or more 
Boise Peak Event l amp s becoming lighted shall be cause for lined late 
deteminatloa of effects on OUI System Test in progress. In the event 
of detrimental effects on the system test, a troubleshooting routina 
shall be entered to determine the cause of the alarm. Testing 
continue only after demonstrating that the cause of the noise alarm has 
been located and that remedial action has bean o~ will be taken, or that the 
transient oraoise causing the alarm has no detrimental effect on the OUI 
System test In progress* 

5.1.2.5 Failure of the OUI System to pass any examination or test specified herein 
shall tentatively classify the GUI System as non-conforming. Eormal test 
sequence may be continued upon determination of the cause of the non-confor¬ 
mance or at the discretion of the GUI contractor test teem if act detriments] 
to the GUI System or other interfacing subsystems. A^ i non-conformances 
shall be investigated and cleared by waiver (7.E.H.), correction of speci¬ 
fication, or hardware replacement and retest. The suspected malfunctioned 
hardware s h all be removed and returned to the laboratory where the mal¬ 
function shall be verified. Only after malfunction verification g 

flight certified replaceable element be installed in the GUI System. 
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5*2 Standard Envixooaental Conditions 

$•2*1 The GUI System shall be tested under clean room class 100,000 conditions 

as specified in process specification MA0610-018A, Contamination Control - 
Aiollo C c—and Module and Service Module, while Installed and operating 
in the cossaand nodule. 

$.2.1.1 For periods of CAR testing with the optical heads and the eyepieces 
of the SET and SCT of the C/M GAM uncovered, or vlth the eyepieces 
renoved, the envlrooment shall meet at least the Class 100,000 specifi¬ 
cations for the particle else and count, (ho acre than 100,000 particles 
0.5 nicxons or larger per cubic foot vlth no nore than 700 particles $.0 
Microns or larger per cubic foot). 

$.2.2 The Apollo GAI System shall interface vlth a qualified ECS distribution 

syrteai which shall supply coolant fluid during 3TAKDBT and OPERATE control 
nodes vlth flov rates and inlet tsnperatures as specified la ICC IC01-01249- 
416. 

$•3 Test Equipment Tolerances 

$•3*1 All tolerances specified herein do not include Instnawntation uncertainties. 

$.4 Test Sequence 

$.4.1 The Test Sequence nomally should follow the steps outlined by Code mashers 
in Figure I in the order specified. This normal order can be deviated on 
approval by the GUI Installation unit. Department 697-506. 

5*5 After the defective, replaceable element has been substituted vlth a 

flight certified unit, the OAS System checkout sequence shall regress to 
the rerunning of applicable portions of the selected sequence (by paragraph 
masher) categorised by the eubaassmbly in which the malfunction occurred. 

The chosen subassembly categories are presented in Table II versus an 
appropriate retest paragraph sequence. Retest shall be conducted by performing 
applicable portions of all indicated paragraph mashers in the sequence listed 
as indicated under the appropriate subassembly heading. Retest shall proceed 
to the point in the normal test sequence at ifcleh the discrepancy was detected 
sad corrected. Eoxnal testing shall continue beyond this point in the 
specified sequence of Table 1. 

$.6 It is assumed that the Test Conductor has a working knowledge of the test 
equipment used] therefore, this procedure contains only the steps related 
directly to the OAE 8ysteal components. If any questions arise concerning 
the test equipment, the Conductor should refer to the pertinent operational 
Manuals. 
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TABUS 1 . 


TEST SEGJJEHCE 

PARAGRAPH K>. 

TEST TITUS 

6.1*3 

Pre-Power Application Tests (Part of OUI 
Installation OCP) 

6.2.1 

Application of Standby Power to OUI 3 sr*taa 

6.2.2 

Turn On and Shutdown Procedure 

6 . 2.3 

AQC Operational Test 

6.2>* 

Operate Power On and Power Supply Test 

6 . 2.3 

Failure Indicating Circuitry Test 

6.2.6 

OAV Operational Test 

6.2.7 

DO Temperature Control Test 

6.2.8 

AOC Clock Frequency Test 

6 . 2*9 

OUI Panel Brightness and Unp Test 

6.2.10 

Zero Optics Test 

6.2.11 

Optics Slew Rate Test 

6.2.12 

Optics Coordinate Transformation Control Test 

6.2.13 

Optics Positional Accuracy Test 

6.2.13 

Olabal FrietioaTest 

6 . 2.13 

AOC Node Control Test 

6.2.16 

Stabilisation Loop Step Response Test 

6.2.17 

IRIO Scale Factor Test 

6.2.16 

PIPA Scale Factor Determination Test 

6 . 2.19 

DUD Coefficient Determination Test 

6.2.20 

Fine Alignment Test SZT-IB-DO 

6.2.21 

Qyxo Confessing Test 
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5*7 The following requirements shAll bo complsted before any of tbt tests In 
this specification are attempted* 

5*7*1 The OUI System ahull hart bean quallflad In acoordanea with tha 

requirements of tha Pra-installation Asseafely Teat Procedure for tha 
Apollo Guidance and lavlgrtion System (ATP 1026000). 

5*7-2 Tha lnatallation of tha Q4W System into tha apaeecraft shall hare bean 
coexisted aa specified In process specification MAO308-0047, Mechanical 
Installation Specification for Apollo Guidance Equipment (S/C 014). 

5*7.3 All AC1 equipment shall hare been qualified In accordance with tha 

respective quality assurance specifications prior to use with tha OM 
Staten. 

5.8 Tha following conditions are required for tasting tha 041 fltystan. 

5*8.1 Spacecraft systems other than tha 041 System may be operating on a non- 
interfering basis while individual system ehectaovt of tha 04H System is 
being conducted. 

5.8.2 Tha 04H System shall be supported by the Electrical Power System and 
Environment Control System during operation in tha ft*—Module. 

Tha Stabilization and Control System shall be connected to tha G4I 
System during G4H operation In tha rremind Module for passive t4^n»*g 
purposes If available. 

5*8.3 IXaring tests which interface with the Stabilization and Control System 

and the Central Timing System, operatlonof these systems shall be required. 

5*9 The 041 System shall be tested per this specification after it is Installed 
in the spacecraft. In tha event that the installed system, or any assembly 
thereof, ie removed from the spacecraft for modification, recycle, or any 
other reason, this process spec if icat ion or pertinent portions of it 1 
be performed after the G4E System, or assembly thereof, is reinstalled. 
Testing s h a ll be limited to Q4H System operation while actively connected 
to qualified spacecraft threshold systems, namely, the Electrical Power 
System (EPS), Environmental Cozt rol System (BCS), and Comnunlcationa and 
Instrumentation System (C4IS) aa much aa possible. However, a of 

combined and integrated system testing with the Stabilization and Control 
System (SCS), Central Timing System (CTS) and Caution and System 

is required for complete 04H System verification. 


FORM MtSt-M-S ftKV. M4 
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$.10*3 Miscellaneous hardware required In support of QUI testing oonsists of 
the following: 

a* Movable Optics Target 

3.11 Data BsosHL 

3.11.1 All data concerning the checkout and operation of the QUI System as 
Monitored via ACE, shall be recorded on the data sheets associated vith 
their corresponding test. Out-of-tolerance readings shall be recorded 
and flagged by appropriate symbols to attention. 

3.11.1.1 Test Data. All test data Obtained while demonstrating the requirements 
of this docunent shall permanently be recorded and forwarded vith the 
tested GUI to the next receiving agency. 

3.11.1.2 An authorised Quality Control Representative monitor this test 

and verify compliance to this specification by signing or stamping 
applicable documents including all test data recorded. (Form 962-T or 
equivalent). 

3.11*2 The PCM Raw Data magnetic tape recorder shall be turned on at all tinea 
while any portion of the OUI la operating. 

3*11*3 Event Recorder, tA2-A2, shall be turned on at all times while any 
portion of the GUI System is operating. 

3*12 Interface 

3.12.1 The APOLLO GUI System shall interface vith accepted ECS and EPS 

distribution systems for power and environment control purposes and 
vith the SCS or SC8 substitute system fpr signal interface according 
to the LCD's listed below. 

a. ICM MH01-01220-216 Interconn Diagram-AGC to AGC DSKI 

(Main Display Panel) 

Attitude Error Signal a 
Total Attitude a-igwi 
Central Timing Equipment Syne. Pulse 
OUf-Eleetrlcal Input Power 
QUI Data Translation to Operational 
PCM-Telmaetry Equipment 

g. ICD JC01-01236-200 ACE Uplink, SO Digital Up-Deta Link AGC 

h. ICD MB01-01237-216 OM-Hold Attitude 

I. ICD IC01-012t2-tl6 OUI Condition 4 Display Lights 

J. ICD MH01-012t9-4l6 OtH-Thexmal Requirements 


b. ICD MH01-0122MH& 
e. ICD 1601-01223-416 
d* ZCD 1601-01226-200 
e. ICD JC01-0122T-216 
f • ICD MH01-01226-41 j6 
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5*10 The procedure accomplished and the require men ts listed herein are verified 
through the use of Acceptance Checkout Equipment - Spacecraft (ACE-S/C). 
The around Sjpport Equipment (OSE) shall be augmented by the folloving 
list of signal conditioning carry-on equlpsient. This equipment must be 
connected and ready for operation before the test of this specification 
is Initiated* 

a* Carry-on PCM System, Model Mo. C14-210 

b* Digital Si g n a l Conditioner and Multiplexing Unit, Model Mo* Clb-211 

co* GUI Si g n a l Conditioner and Switching Matrix, Model Mo* Clt-213 

d* Carry-on Receiver and Baseplate, Model Mb. C14-200 

e* Carry-on Baseplate Chit, Model Mo* Clb-201 

f. Junction Box ACE-S/C Carry-on, Model Mo. Clb-202 

g* Cany-on ACE-S/C Response System Support Back, Modal Mo. C14-203 

h* Sipport Prams Carry-on ETCS, Modal Mo* Clb-204 

3*10*1 Ground Support Equipment (OSE) carry-on gear In support of the signal 
c onditionin g carry-on gear consist of the following! 

a* Electrical Cable Set, Model Mo* Clb -178 

b. PSA Test Point Adapter, Model Mo. A 23-167 

o. Breakout Box - Tost C/M-S/M Adapter, Model Mo. Clb-467 

d. Volt Ohmneter Simpson Modal Mo* 269 or equivalent 

9*10*2 Ground Sipport Equipment (GSE) required for performing other selected 
GUI teste consists of the folloving t 

a* Volt Ohmaeter, Slap eon Model Mo* 269 or equivalent 

b* Optics Support Fixture, Model Mo* Alb-139 

•* GM Installation Qualification Fixture, Nodal Mo. A23-071 

d* Azimuth Reference Fixture, Model Mo. A23-096 

•* Theodolite CjHQor equlv.) Model Mo. A23-079 

f* Retroreflectlng Prlai 1019640 Model Mo. A23-200 

g* Portable Light Assembly (3CT leap) 
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5•13*3.5 OPTICS +28 VDC DISCRETE shall bs Issued (CG1533) by observing that 
tha OPTICS laap on tbs Brant Modal* is lighted. 

$•13.3*6 Sight through the SXP eyepiece to verify that the optical reticles are 
Illuminated. 

5.13.3.7 Verify that the optics supply roltage listed below appear on the CRTs 

a. CO ltd QPTX 2? 2 $.6 HC Supply la PH +2.1 to 2*9 VHM3 

b. 00 1211 OPTX 26? .6 IB 1^ ISO supply +27 to 29 YRMS 

a. 00 1212 QPTX 28? .6 IB $*-90 supply +26.1 to 29*9 TRW 

5.13.3.6 Verify the 2X TRUXUOH sad GBAFT Angles on the CUT penal display 

000.000 + 0.100 degrees. 

5*13*3*9 Ensure that the optics OS, Optics Support Fixture, Model He. Alt- 135 , 
has been properly installed. 

5.13.3.10 Proceed with the Optical OSE Subsystem Alignment Test in accordance 
with MA0201-5036. 

5*it There ere requirements in 6.2.7 DfJ Temperature Control Test, 6.2.18 PIPA 
Seals Factor Determination Test, and 6.2.19 IRIQ Coefficient Determination 
Test that must be obtained from the Acceptance Data Package. The afore¬ 
mentioned data, vhlch fulfilled the requirements. Shall bs available prior 
to checkout of the GUI System. 
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6. DETAIL REQUIREMENTS 

6.1 Initial Test Conditions 

6.1.1 The following precautions shall be observed to preclude loss of continuity 
In Inertial component performance history of the DfJ. Deviation nay 
necessitate recalibration of the inertial components. 

6.1.1.1 The IMJ shall be supplied with heater power on a continuous basis unless 
otherwise specified. When S/c Ground Bower Supply, Model RO. Clfc-fcl8 

Is not providing beater power, then heater power shall be supplied through 
the Inertial Components Temperature Controller (ICTC) Model Ho. S23-100. 

The temperature of the inertial components shall not drop below 120°P 
while under control of the ICTC. 

6.1.1.2 The Standby Mode is identified by the circuit breakers IMJ HTR Mi A, 

IMU HTR MV B, COMPUTER MR A and COMPUTER MR B in the OR position and 
DC MR A and Ml B in the OFF position. The Operate Mode is identified 
by the circuit breaker DC HTR MR A, DC HTR MR B, COMPUTER MR A, 

COMPUTER Ml B, the Computer Mode Control (CMC) switch to the OH position, 
and DC MR A and DC MR B in the OR position. The OUf System shall be 
operating in the Standby Mode (with CMC power OR) for a minimum of two 
hours prior to advancing to the DC Operate Mode. In the event Standby 
Mode power Is interrupted, an equivalent time period shall be allowed 

when power Is restored before advancing to the Operate Mode, except that when 
the interval of interruption exceeds two hours, a two-hour warm-up period 
shall be mandatory. 

6.1.1.2.1 After 6.2.4.6.3 and 6.2.2.1 have been, performed and it is known that tbs 
spacecraft or DC have not been moved, and that the shutdown period did 
not exceed 5 days, it is permissible to enter the DC Qperata Mode after 
the system has bean in the Standby mode for a minimum of 90 seconds. 

6.1.1.3 The Inertial Measurement Unit shall not be without Heater power for a 
period greater than 15 minutes. 

6.1.1A During the turn on the OAR power, the COMPUTER Ml A, COMPUTER MR B, 

DC HTR Ml A and DC HTR MR B circuit breakers must be turned on before 
the DC Ml A and DC MR B circuit breakers on the Right Hand Circuit 
Breaker Banal of the CM. During the turn off of the OUV power, the DC 
MR A and IMU B circuit breakers must be turned off before the IMU HTR MR A 
and IMU HTR Ml B circuit breakers on the Right Mind Circuit Breaker Ifcnel 
of the CM. 


I 


POHM MUI-N-t M». 


1 
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6.1.1.5 A van-up period of one hour vlth OPERATE power applied shall be required 
prior to performing any test In which gyro or aceeleroaeter parsasters 

are Measured, and a 15 alnute van-up period to any test In vhlch precision 
aaplltude and frequency power supply checks an aade. 

6.1.1.6 The AQC Mods switch shall never be In the STAHDBT position when Operate 
Power Is supplied to the 04ft System. 

6.1.1.7 Renove Operate power If any of the following situations occur as 
Indicated by observing the global resolvers total attitude signals 
displayed on ACE neters. (CQ2112 IQA IX RES OUTPUT SIRE IE PRASE, 

00 2113 IOA IX RES OUTPUT COB IE MASE, CO 2lk2 MOA IX RES OUTPUT 
SIRE IE PHASE 21**3 MSA IX RES OUTPUT COS IE PEASE, CO 2172 00A 

IX RES OUTPUT SIRE IE BRASS, and CO 2173 OGA IX RES OUTPUT COS IE 
PHASE. 

a. The gimbals do not stop aovlng within 15 seconds after flnt 
applying opente power while in ooarse align. 

b. The gUfosis go not atop novlng within 5-6 seconds after the DCJ 
delay light goes out or when changing fro* coarse align to fine 
aligi attitude control or entry. 

o. The glhbals do not stop novlng with 5-6 seconds after inserting or 
zenoving the step Response Test input. 

6.1.2 The UPTL switch on the MDC AGC D8KY Panel E6. Ik shall reatln In the 

ACCEPT Position except when otherwise specified as procedural function. 

6.X.2.1 In no case shall the MARK REJECT batten be pressed on the (ME Indicator Con- 
trol Panel. 
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TABLE III. RESISTANCE REQUIREMENTS OP 8C/0« POWER 


Test 

Number 


Ground 


To 


Requir 


ents 


1 

2 

3 

V 

5 

6 

7 

8 
9 

10 

11 

12 

13 

Ik 

15 

16 


OVDC IMJ 
OVDC HIT 
OVDC IMJ 
OVDC IMJ 
OVDC IMJ 
OVDC IMJ 
OVDC IMJ 
OVDC Optics 
OVDC AOC 
Structure Ord 
OVDC IMJ 
OVDC IMJ 
OVDC Optics 
OVDC AOC 
OVDC AOC 
»»00-115? 
toO-115? 
500-115? 


56P11-D 

56P11-D 

56P11-D 

56P11-D 

56P11-D 

56P11-D 

56F11-D 

56P11-0 

56P11-J 

56P11-L 

56P11-E 

56P11-F 

56P11-0 

56P11-J 

56P11-J 

56P11-K 

56P11-K 

56P11-K 


56P11-L 

56P11-0 

56P11-J 

56P11-K 

56P11-E 

56P11-F 

56P12-D 

56P12-0 

56P12-J 

56P12-L 

56P12-F 

56P12-F 

56P11-L 

56PII-O 

96P11-L 

56P11-L 

56P11-0 

56P11-J 


5.0 mego 
1000.0 
1000.0 ohms 
5.0 mego 
0.0 
0.0 

0.0 ohms 
0.0 ohms 
0.0 ohms 
0.0 ohms 
0.0 ohms 
0.0 ohms 
>00 
i0t> 

100 
>00 
100 


5.0 1 
5.0 1 

5.0 i 

5.0 1 
5.0 1 


5*0 me go 


to infinity 
to infinity 
to Infinity 
to Infinity 
to 0*5 ohms 
to 0.5 ohms 
to 0.5 ohms 
to 0.5 ohms 
to 0.5 ohms 
to 0.5 ohms 
to 0.5 ohms 
to 0.5 ohms 
to Infinity 
to Infinity 
to infinity 
to Infinity 
to Infinity 
to Infinity 


17 

18 
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6.1*3 Pre-Power Application Req 


Ensure that the power connection froa the 
Inertia). Component Temperature Controller 
or PTC la connected and remains connected 
to PSA TRAY 7 front panel connector, V5A7J2. 


6.1.3-1 Prior to connecting GW power connector 56P11 and 56P12 to 
spacecraft power connectors C27-1A16-J190 and C87-1A16-J191 
respectively, it la necesaaiy to perfora a ooaplete verifle 
tlon of spacecraft power. 


6.1.3.2 Ensure that GW connectors 56P9, 05A3J2 and *5AU1 throng 
t^AlOJl are disconnected froa their anting connectors. 

6.1.3.3 Ensure that the circuit breakers as listed in Table T on the 8/C 
Right Hand Circuit Breaker Panel are In the OPEN portion. (Breakers 
pulled out.) 

6.1.3.^ Obtain Extender Cable Set and Insert connectors to GW Connector 

56PII and 56P12, located at the lower rear portion of the Rigit Hand 
Support Panel. 

6.1.3.5 Using a volt ohaneter (t.l, Item 18), the resistance between the pins shall 
be as follows In Tables III and IY. 
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TABLE IT. RESISTANCE REQUIREMENTS ON QW POWER CORRECTORS 


Test 

Results 



6.1.3.6 Disconnect connector 56PII end 56P12 fro* the Extender Cable Set 
connector. , 

6.1.3*7 Insert connectors of Extender Cable set spacecraft power connectors 
C27-1A16-J190 and C27-1A16-J191. 

6.1.3.8 Polarity and Voltage Cheek on SC/OM Power 

6.1.3.8.1 me following circuit breakers on the Right Rand Circuit Breaker 
Panel, as listed In Table V, shall be closed (breakers pushed In) 
and the voltage across the pins at specified SC connectors shall 
be within Its requlrenents. 
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TABU T. POLARITY AMD VOLTAGE REQUIREMENTS OK SC/GW POWER 




Subsystem 



Polarity mud Connector Pin Mo. 


Circuit Breakers 

| -ffT®- 1 

Requirements 

COMPUTER Ml A 

C27-1A16J-190-J 

C27-1A16J-190-A 

**■27.3 +2.5 VTC 

OPTICS m A 

C27-1A16J-190-0 

C27-1A16J-190-H 

♦27.3 12.5 VDC 

DO Ml A 

C27-1A16J-190-D, 

*, F 

C27-lAl6j-190-B, 
C 

•*•27.3 12.5 VDC 

DO HTR Ml A 

C27-1A16J-190-F 

C27-lAl6j-190-M 

+27.3 1 2.5 VDC 

COMPUTER Ml B 

C27-1A16J-191-J 

C27-1A16J-191-A 

♦27.3 12.5 VDC 

OPTICS m B 

C27-1A16J-191-0 

C27-1A16J-191-H 

♦27.3 12.5 VDC 

DO Ml B 

C27-1A16J-191-D, 

E 

C27-1A16J-191-B, 

C 

♦27-3 12*5 VDC 

DO HTR B 

C27-1A16J-191-F 

C27-1A16J-191-M 

♦27.3 +2.5 VDC 

VIEWER AC 1 

C27-1A16J-190-K 

C27-1A16J-190-M 

115 110 VAC 

VIEWER AC 2 

C27-1A16J-190-K 

C27-lAl6j-190-1 

115 ♦10 VAC 


6.1.3.6.2 Open the circuit breakers as listed in Table ? on the 8/C Right Hand 
Circuit Breaker Panel (breakers pulled out). 

6.1.3.8.3 Denate Extended Cable Set from spacecraft power connector C27-1A16-J190 
and C27-1A16-J191. 

6.1.3.8.k Mate Oonnector 56PII to connector C27-1A16-J190. 

6.1.3.8.5 Nate connector 5^P12 to connector C27-1A16-J191. 

6.1.3.8.6 Mate connector 5^P9 to connector 30AU1 (OW Signal Conditioner). 
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6.2 '• Test Procedures 

6.2.1 Application of Standby Power to (MU System 

HOTEi Alara and fail indications nay occur in 6.2.1.6.1 
and 6.2.1.8.2, while performing this test. Reset 
alam by pressing the S YSTEM RESET pushbutton on 
the ICTC. 

6.2.1.1 Verify that spacecraft power checks, to include polarity and Magnitude 
on Spacecraft Power Connector, have been wade as specified in 6.1.3. 

6.2.1.2 All power and control switches on the OW Indicator and Displ^ Panel 
shall be placed in the OFF or neutral position. 

6.2.1.3 The Inertial Component Temperature Controller (ICTC) Model Ho. 823-100, 
shall be supplying inertial component heater power to the OSH System 
through Tray Ho. 7 front panel connector A5A7J2. 

6.2.1. A Computer Power On 

6.2.1. A.l Set the AOC MODE switch to OH position. Switch shall mini n in the 

OH position unless specified otherwise as a procedural step. 

6.C.1.A.2 Set 04* COMPUTER Ml A and Ml B breakers on the Ri*rt Hand Circuit 

Breaker Panel to OH position (breakers pushed in). Record the Talus 
of 00 1520, AOC *28? on the CRT (2A.5 V to 30.5V). 

6.2.1. A.3 Set the VIEWER AO 1 and AC 2 breakers on the Ri^it Hand Clreuit Breaker 

Panel to OH psotitlon (breakers pushed In). 

6.2.1. A.A Set the computer nuaiberlcal display lights to the desired brifitness 

by rotating the BRIGHTNESS thumbwheel on the LEB AOC BSKI and WC AOC 
D6KY. 

6.2.1. A.5 The AOC +28 VDC power discrete shall be Issued (C01523). This can be 

observed by the lighted AOC +28 VDC operate lamp on the Event Module. 

6.2.1. A.6 Ignore the compute r ala m light# on the AOC USKY. panels. Enter VERB 36 

in K 1A8 . Press ENTER pushbutton. Press ERROR RESET pushbutton. All 
computer alarms on the Mein Display Console (MDC) sad LEB AOC DSKT 
shall elsar. 

6.2.1. A.7 The voltage output of the +3 VDC AOC supply rehall be >1.88 to >A.12 VDC, 

CO 1030. The value on CRT shall be recorded. 

6.2.1. A.8 The voltage output of the >13 VDC AOC supply shall be >11.7 to lA.3 VDC, 

CO 1020. The value on CRT shall be recorded. 
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•9 Verify that ths AOC la in tha Backup Mods by monitoring on CRT that 
tha Program indicate a 00, and tha pr o g ra m readouts on tha MDC and 
LEB AOC SBlOr indicate 00. 

.10 Baaat MASTER ALARM by pressing tha MASTER ALARM LAMP. 

.11 Perfom tha following sequences on tha LB BSXTs 

a. Insert TERB 22, ROOK 02, Enter 

b. Insert 00041, Enter 
a. Insert 00000, Enter 

•12 Obtain B Msnoxy Tarolng Tape Bo. ?040014-KD0012-00 and load tha tare 
into tha tape reader. Run tha tape to tha first STOP on tha tape 
to aero erasable AOC nanoiy locations, r.. ; : • •',*? w* 


•13 Run tha rsnainlng portion of tape to Initiate AOC Self Test. Malt 
app ro xi mately three nluotaa. 

•13.1 Rl, R2, and R3 of BSKf will display eontants of SCOUR?, SCOURT >1 
and SCOVIH+2 registers, respectively. Verify Rl, R2, and R3 are 
lncrsnsntlng In a positive direction every 67 + 2 seconds. Moni¬ 
tor Rl, R2, and R3 until XI a quale 00003, and Ife and R3 aqual 
00002. 

IMS HTR Heater Power on and Shorting Plug Verification 

ROTE: 6.2.1.5.1 throu# 6.2.1.5.2 mist be eonpleted ee 
quickly ae poesible. Older no condition should 
the elapeed tins be greater than 15 nlaates. 

•1 R e nore all power to the ICTC. Remove the ICTC eeble eoaneated to 
connector 45A7J2 on Trey 7 of the PSA. Install the shorting plug 
45A7P2. 

•2 Enter the UK Standby Node of operation by engaging the IMS VTR Ml A 
end MR B breakers on the Rlgit Hand Circuit Breaker Panel (breakers 
pushed In). Record range tins. 

•3 Verify that the IMU +28 VDC STAHDBT diaerste leap an Brest Medals la 
lighted. (CO 1513) 

•4 Set ICTC Power OR-OFF switch to CM position* 


ROTE: The alarm balls will ring during the following 
procedures until tha FTC OTP A1ARM RESET la 
preaaad In. 


FORM Mlfl-H-a RtV. *-*4 
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6.2.1.5.5 Renown 115 TAG from the Battery Power Pack. 

6.2.1.5.6 Press the 115 T 1005/115? OFT AIARM REBET pushbutton. 

6.2.1.5.7 Press the PTC OPERATOn/PTC OFF ALARM RESET pushbutton. 

6.2.1.5.8 Press the EMEROBTCT pushbutton on the Battexy Power Peek. 

6.2.1*5.9 Verify that the BATTER! IE USE la^> is lifted on the Battery Power 
Pack. 

6.2.1.5.10 Reoord the value of the following signals displayed on CRT: 


Signal 

a. C01301 2? 3200 CPS 
POWER SUPPLY 

b. CO1510 4 28 VDC 
8TAKDBT POWER 

e. C01511 +28 VDC 
STAEDBT BOISE 


Requirement 

♦2.8 to *4.2 
25.8 to 30.8 VDC 
0 to 40.7 VRM5 


6 . 2 . 1 , 


5*11 The IRIO TEMP sad DflJ HEATER CUKREIVT on CRT shall be monitored 
periodically for one hour to ensure that the IRIO Temperature 
Control Loop drcuitxy is operating to maintain a temperature of 
128.0°P to 134.5°? end current of 0.75 to 1.60 snperes (when 
current is applied) (CG2301) (2302). 

5.12 The FIPA TEMP shall be monitored on CRT periodically for one hour 
to ensure that the PIPA Temperature Control Loop circuitry is 
operating to maintain a temperature of 128.0°? to 134.5°? (C02300). 
(To be completed oo n e ur rently with 6.2.1.5.U). 

5*13 The Otff System shall be in the Standby Node for a minimum of one 

hour before proceeding with 6.2.1.6, Temperature Control Loop Tests. 
The test of 6.2.3, AOC Operation Test, nay be performed during this 
period. 

6.2.1.6 Temperature Control Loop Tests 

6.2.1.6.1 Verify that the IMU TOO* MODE switch on the OUT Indicator Control 
Panel is eet to AUTO OVERRIDE Position. 

6.2.1.6.2 IRIO Temperature Bridge Calibration Test. 


6 . 2 . 1 . 


6 . 2 . 1 . 


rOKM Mlll-H-I nsv. M4 
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6.2.1.6.2.1 Press and hold ZERO pushbutton on tho 04* Indicator Control Panel* 

6.2.1.6.2.2 IRIO Teaperature Indicating Bridge Aapllfler output shall bo 
132.?T to 13^.1°F (002301). Record indication of IRIO TEMP as 
displayed on CRT. 

6.2.1.6.2.3 Release ZERO pushbutton* The IRIO Teaperature Indication Bridge 
Aapllfler output shall be 128.0°F to 13b.5°F (CQ2301)* Record as 
displayed on CRT of IRIO T9CP aster on Meter Module. 

6.2.1.6.3 IRIO Teaperature Bridge Oaln Tost 

6.2.1.6.3.1 Press sad hold IRIO OAIB pushbutton on 04* Indicator Control 
Panel. The IMU TEMP condition leap shall be llgited. 

6.2.1.6.3.2 The IRIO Teaperature Indicating Bridge Aapllfler output shall be 
127.9°F to 129.1°P (C02301). Record indication of IRIO TEMP as 
displayed on CRT. 

6.2.1.6. b PIPA Teaperature Bridge Calibration Test 

6.2.1.6A.1 Press and Hold ZERO pushbutton on the 04* Indicator Control Panel. 

6.2.1.6. b.2 The PIPA Teaperature Indicating Bridge Aapllfler output shall be 

129.*t°F to 130.6°* (C02300). Record indication of PIPA TEMP as 
displayed on CRT. 


6.2.1.6.5 PIPA Teaperature Bridge Gain Test 

6.2.1.6.5*1 Press and hold PIPA OAIB pushbutton on 04* Indicator Control Panel, 
and record indication on PIPA-TEMP as displayed on CRT (£02300). 

6 . 2. 1.6. 5.2 DtJ TEMP condition leap shall be lifted. 

6.2.1.6.5*3 The PIPA Teaperature Indicating Bridge Aapllfler output shall be 
13b.b°F to 135.6°P. 


6 .2.1.6. 5 .b Release PIPA OAIB pushbutton, and record Indication of PIPA TWP 
as displayed on CRT (C02300). 

6.2.1.6.5.5 BCJ TEMP condition shall not be lifted. 

6.2.1.6*5.6 The PIPA Teaperature Indicating Bridge Aapllfler output shall be 
128 . 0 °F to 13 b. 5 °F. 
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6.2.1.7 Temperature Control Using the ICTC and tha Removal of Shorting Plug 

lORs 6.2.1.7.1 through 6.2.1.7.3 nuet ho completed 
in looo than 15 nlnutea. 

6.2.1.7.1 Renove standby power by opening the DO HTR breakers Ml A and Ml B 
on the Ri#tHand Circuit Breaker Panel (breaker pulled out). The 
+28 VDC STAHDBY lamp on Event Nodule shall not he lifted (CO 1513). 

6.2.1.7.2 Remove shorting plug V5A7P2 froa connector V5A7J2 on PSA Trey 7* 
Install the cable froo the PTC/lCTC to this connector. 

6.2.1.7.3 Apply 113 YAC to the Battexy Poser Pack. 

6.2.I.7.* Press the 115 T LHtt/115 V OPP ALARM RESET pushbutton. 

6.2.1.7.5 Press the FTC OPERATTBO/PTC OPP AXARN RESET pushbutton on the 
Battexy Poser Pack. 

6.2.1.7.6 Verify that the 115V HUE poser leap and the PTC poser leap are 
lifted. 

6.2.1.7*7 Verify PTC QFP ALARM RESET leap is not lighted. 

6.2.1.7.8 Verify teaperature on ICTC Teaperature Meter is 135 ♦ 5°P. 

6.2.1.7*9 Verify Current reading on ICTC Current Meter is 1.0 + 0.75 asps. 

6.2.1.7*10 Enter Standby Mode of operation by engaging the IMS HTR MIA and 
Ml B breakers on the Right Hand Circuit Breaker Panel (breakers 
pushed in). Reset ICTC alam, if tb- is turned on. 

6.2.1.7.11 Verify presence of the 428 VDC DO STAHDBY discrete (CGEL513) by 
noting that the 428 VDC STAHDBI discrete leap on Event Nodule la 
lighted. 

6.2.1.7.12 After a minimum of two hours in the Standby Mode, the following 
temperatures and current shall be recorded. 

6.2.1.7.12.1 Record the IRK} and FIPA temperatures as displayed on CRT. 
(CQ2301; 0Q2300). 

6.2.1.7.12.1.1 The DUO Teaperature shall ba 128.6°P to 138.3°P (002301). 

6.2.1.7.12.1.2 Tha FIPA Teaperature shall bn 125.1°P to 13k.8°? (CQ2300). 

6.2.1.7*12.2 Record the DO Heater current as displayed on CRT. 

6.2.1.7.12.2.1 The Heater current shall ba 0.75 to 1.60 aaperes (C02302). 

(only shen current is applied). 


FORM Mlil-H-* HKV. M4 
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6.2.2 General Turn Off and Turn On Procedure 


NOTES Tfaia procedure ■hall be utlixed any tine aftar 

performing 6.1*3 Pra-power Application Requirements, 
6.2.1, Standby Power On Teat, and 6.2.4, Operate 
Power On Teat, to turn on or turn off the G&N System. 
Appropriate port ion a of thia procedure will be refer¬ 
enced in other tests. 

6.2.2.1 Turn OFT Procedure 


Thia procedure must be followed In the order epeclfied. 
Pailure to adhere to thia procedure may require recall- 
brat ion of the inertial oo^onente. 

6.2.2.1.1 Verify or place the TRANSFER switch on the XMJ CONTROL Panel to 
the CaFUTBR position* 

6.2.2.1.2 inter the following valuea into U48 in the listed sequence} 

a. insert VERB 41 NOUN 20 and verify. Press the INTER 
pushbutton. 

b. Insert +00000 and verify. Press the ENTER pushbutton, 

e. Insert -03700 and verify. Press the ENTER pushbutton, 

d. Insert +P9000 and verify. Press the ENTER pushbutton. 

6.2.2.1.3 Verify that the CQAR8B ALION NODE leap on the DCI CONTROL panel la 
the only JOK lamp that is lighted. Wait 60 seconds. 

6.2.2.1.4 Place the TRANSFER Switch on the DO -CONTROL to the MANUAL position. 

6.2.2.1.3 Set the following switches on the Oft! Indicator Control Panal to 
the positions designated. 

a. SLAVS TELESCOPE to SEAR LOS 

b. OPTICS NODE to ZERO OPTICS 
O. CONTROLLER NOUN to DIRSCT 
d. CONTROLLER SPEED to LO 

a. POWER AID BRIOSHESS to OFP 

f • A T T I T UDE IMPULSE EIABU to OFP 
g. D4J TOT NODE to ADTO-OVERRH* 











6.2.2.1.6 Set the OUI OPTICS Ml A and Ml B breakers on the Right w—** 

Circuit Breaker Panel to OPE* position (breakers pulled out). 

6.2.2.1.7 Set the O&l HU, MIA and Ml B breakers on the Right uand Cizeuit 
Breaker Panel to OPEN position (breakers pulled out). 

6.2.2.1.8 The BRIGHTNESS thuhbvheel on AOC-DSKT-UEB (lover Equlpneut Bay) nd 
M3C DSKI-MDC (Main Display Console) ehmil he decreased to its 
nlnlna i brightness - 017 position. 

6.2.2.1.10 Set the OUT COMPUTER Ml A and Ml B breakers on the Right Rand 
Circuit Breaker Panel to 017 position (breakers pulled out). 

6.2.2.1.11 Set the GUI VIEWER AC1 and AC2 breakers on the Right Circuit 
Breaker Panel to 097 position (breakers pulled out). 

6.2.2.1.12 Set ICTIC POWER 01-097 svitch to 01. Press AIARM RESET switch and 
verify ALARM RESET 1 amp is not lighted. Verify that the ICTC is 
supplying Inertial eoqxment heater power to the Oil Systm as 

C Indicated by the PTC HEATER POWER leap iUialnated on the PTC. 

Verify the teeqperature is vithln 13$ + 5.0* and the eurrent is 
vithla 1 + 0.75 amperes on the FTC neier. 

6.2.2.2 Turn On Procedures 

6.2.2.2.1 8*t or verify the following switches on the Oil Indicat or Control 
Panel to the positions designated. 

a. SLAVS TBU5SCQPE to SCAR LOS 

b. OPTICS MODE to ZERO OPTICS 
a. COMTRQUER MODE to DIRECT 

d. CONTROLLER SPEED to LO 

e. POWER AID BRIGHTNESS to 097 

f • AZTITU1B IMPULSE ENABLE TO 097 
g. DfJ TEMP NODE to AUTO OVERRIDE 

6.2.2.2.2 An sure that SHE svitch on the MDC Panel 2$ Is In the 097 position. 

6.2.2.2*3 Ensure that interfacing systsns IPS and ECS are turned on and operating 
properly. 
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6.2.2.2.4 Ensure that tbs TRANSFER switch on ths 210 CONTROL panel is sat 
to MAHUAL position. 

CAUTION 

The ren al nin e procedure nuet he followed in 
the order specified. Failure to adhere to 
this procedure nay require reealibration of 
the inertial components. 

6.2.2.2.5 Energise the CM* VIEWER AC 1 and AC 2 hreakeraon the Right Hand 
Circuit Breaker panel (breakers pushed in). 

6.2.2.2.6 fissure that the AOC MHDB switch is set to OM position. 

6.2.2.2.7 Energise the OM COMPUTER Ml A and MI 1 breakers on the Fig* Hand 
Circuit Breaker panel (breakers pushed in). Ensure that the fCC 
♦26 VDC discrete log) on Brent Module is lighted (CO 1523). Verify 
that the secondary AOC power supply roltages on the CRT, display 
the following requirements! 

a. 00 1020 +13 VDC AOC Supply +11.7 to +14.3 VDC 

b. CO 1030 ♦ 3 VDC AOC Supply +1.88 to +4.12 VDC 

6.2.2.2.S Disregard all alarm indications on ths AOC DSKT panels. Enter VERB 36 
into KL48. Press ENTER pushbutton. Press ERROR REST pushbutton. AH 
esnqputer alarms on the Main Display Console (MDC) and I£B AOC DSK3T 
■hall dear. Verify register HI, R2, and R3 on ths AOC DSKX's are 

elaared. 

6.2.2.2.9 Sat the computer display lights to the deelred brightness by rotating 
the BRIGHTNESS thunbvheels on the LB8 AOC DSK2 and MDC AOC DSXX. 

6.2.2.2.10 On GAH Facility interface Box, set the switch to FIRE ALARM BI-PASS 
Position. 

6.2.2.2.11 Energize the 0UI IMJ HER Ml A and Ml B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). 

6.2.2.2.12 Verify that the D0 +28 VDC STAEDBI diserete lmg>on Brent Module if 
lighted (CO 1513). 

6.2.2.2.13 Reset ICTC.alarm if alarm indlaatdon is present. Reset ICTC alarm. 
Verify ICTC OH/QIT switch to 01 position. 

6.2.2.2.1b Perform ths following sequences on ths IEB DSKIs 

a. Insert VERB 21, HOUR 01, ESTER 

b. Insert 00041, EHTER 
e. Insert 00000, EHTER 


S3- j 


FORM Mtll-H-I RCV. »»«. 




NORTH AMERICAN AVIATION. INC. 

SPACE and INKtJHMATION HYHTtCMH DIVISION 


6.2.2.2.I£ Obtain I. Maury Zeroing Tips Ed. I0*Cai4-ID0ai2-00 and load tap* 
Into tha tape raader. Ron the tapa to Dm first STOP on the tapa 
to sano araaabia A0C aaaorjr locations. 

6.2.2.2.16 Run tha r—alnlng portion of Tapa |o. yOtC01t-KD0012-00 to lnltlcta 
AQC Saif Test. Walt approximately thraa minutes. 

6.2.2.2.16.1 Yarify PAHIIRK DETECT lssq> on Irerzt Modulo 4A3 la not lighted. 

6.2.2.2.16.2 Yarify Qfcl ERROR lmsp on MDC Panal 10 la not lighted. 

K)Si Anytime when VERB 36 la antared GUI ERROR 

lamp on MDC Panal Mo. 10 and FAILURE DE TECT 
lamp on Event Modula 4A3 will light. 

6^2.2.16.3 R2, and R3 of DSXI will display contents of SCOUMT, SCOOMF 4*1 

and SCOOMT +2 registars, respectively. Yarify HI, R2, and R3 ara 
Innraaantlng In a positive direction every 67+2 seconds. 

MOTEt If Standby Power (O&E DO SIR with 0AM computer 
breakers) has bean off for two hours or nore 
allow two hours warn up before proceeding. If 
tha G&H Systsm has bean off for lass than two 
hours, allow an equal tine period for wan up 
before proceeding. 

6.2.2.2.17 After required; wan up tine has elapsed, set the G&H D€J MM A 
and ME B breakers on the Right Hand Circuit Breaker panel to OH 
position (breakers pulsed in). Press the CQARS ALIGN pushbutton 
on the DfJ Control Panel. Ensure that tha DU +26 VDC OPERATE 
(ON) lamp on Event Modula is lighted. (CG 1503). 

Yarify that the value CO 1500, DCI +26 Y on the CRT (+24.5 to 
+30*5 VDC). The glmbal lock leap on the Conditioner Annunciator 
la lighted. 

6.2.2.2.16 Ensure that the DdJ DEIAX on the Condition Light 

Panel is lighted end tha IMU DELAY leap on Event Module is lighted 
(CO 5008). 

6.2.2.2.10 Set the GUI OPTICS MM A and ME B breakers on tha Right Hand Circuit 
Breaker Panel to OE position (breaker pushed in). Ensure that the 
QPTX +26 VDC discrete lamp on Event Module is lighted. (CO 1533) 

6.2.2.2.20 Verify the value 00 1530, QPTX +28Y on the CRT (+25 to 30.8 VDC). 

Verify that the secondary power supply voltages of the following 
signals as displayed on the CRT la aa Indicated in Table VI. 
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TABUS VI. SBCOinAKI POWER SUPPLY VOLTAGES 


Requir^eat 



CO 1000 

♦120 VDC IRIO Supply 

♦112.0 to +146 VDC 


co 1003 

♦12 VDC IRIO Supply 

♦10.6 to +13.4 VDC 


CO 1006 

+32 VDC XRU Sivply 

♦25.5 to +35-5 VDC 


CO 1010 

♦120 VDC PIPA Sk«ply 

♦107 to +145 VDC 

#e 

00 1016 

♦32 VDC PIPA swpiy 

♦25.5 to +35*5 VDC 

* • 

00 1101 

-26 VDC ELECTR0MIC8 

-21.3 to -33.7 VDC 

go 

00 1201 

DO 26 V floo CPS ljl 0° 

♦27 to ^29 VRRS 

ll • 

00 1202 

DO 28V 800 CP8 5#-90° 

♦26.1 to ^29*9 VRMS 

Xo 

00 1203 

DO 26Y 800 CPS 5*-0° 

♦24.7 to ♦SO.3 VRMS 


00 1204 

CDU 28 800 CPS 5*-90° 

♦26.1 to ^29.9 VRMS 

k. 

00 1301 

DO 2V 3200 CPS SUPPLY 

2.8 to 4.2 VRMS 

1. 

00 1302 

20V 3200 GPS 8Q WAVE 

♦15.6 to +24.4 VRMS 

m. 

00 1400 

DO 2.5V 25.6 «C In # 

♦2.1 to +*^9 VRMS 

n. 

CO 1110 

♦2.5 VDC T/M RKFERERU1 

♦2.45 to 42.55 VDC 

o. 

00 1211 

cm 26V 800 gps 14U0 0 

♦27 to *29 VRMS 

P* 

00 1212 

CPTX 800 CPS 5^-90° 

♦26.1 to ^29.9 VRMS' 

%• 

00 1401 

CPTX 2.5V 25.6 XC in 0 

♦2.1 to +2.9 VRMS 


6.2.2.2.21 Set the TRAHSVER evlteh on the DO CQKTROL panel to COMPUTER. 

6.2.2.2.22 Enter end verify VERB kl, mm 20 Into K146. Press EJfTER pushbutton 
to advance System to COARS AUGH mode. The VERB-SOUI display on 
CRT shall flash and Indicate 21-22. 
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6.2.2.2.23 Bator and verify 400000 into 10.48 three tines pressing the ESTER 
pushbutton on the 10.48 after each entry. The C0ARS ALIGK MODE 
lamp on the Oil C OWTROL panel shall he the only MDSE leap that Is 
lighted. The OAK ERROR lamp on the Condition Annunciator nay he on. 

6.2.2.2.24 Monitor the signals listed below on a CRT to ensure that the DC 
is not in a Olnbal Look poadltlon. The signal shall indioata no 

glabal oscillation novenent. 


Requi r em ent 


OIMBAL LOCK UAEKDB 


h. CO 2142 M3 CDU IX RES SHE Mot Oscillating 

e. Jti 00 2143 M3 CHI IX RK8 COSDB Mot Oscillating 

.2$ Monitor the signals listed below on the CRT to verify normal FIFA 
loop operation. 

a. 00 2202 X PIPA 80 COT CflKL Less than 0.66 VRNS 

b. CO 2022 X PZPA 80 COT 9JAD Lass than 0.66 YRMS 

0. CO 2042 Z FIFA SO COT 9JAD Lass than 0.66 VRMS 

•26 Perform 6.2.6 OAK Operational Test 
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6.2.3 AOC Operational Test 

NOTES This test shall be perfoxmed «d| DCJ SIR 

and Computer powers are sippliea. Test shall not 
be performed when DCJ operate power is applied. 

6.2.3.1 Verify DCJ STANDBY power (including AOC operate power) is spplled and 
DCJ OPERATE power is not applied, and that AOC MODE switch Is ON. 

(O&V DCJ HXR MN A and Ml B breakers engaged (breakers pushed In) 
computer Ml A and Ml B breakers engaged (breakers pushed In) DCJ Ml A 
and Ml B breakers disengaged (breakers pulled out). 

6.2.3.1.1 Set the TRANSFER switch In MANUAL position on the DO Control Panel. 

6.2.3.1.2 Using LEB AOC DSKY, enter VH*B 36 . Press ENTER pushbutton. Press 
ERROR RESET on the USB DSKY. 

6.2.3.2 AOC interface Checks 

6.2.3.2.1 filter thefollowlng sequence Into the LEB AOC DSKY to Initiate 
the DSKT tests 

a. VERB 57 ENTER 

b. 00007 ENTER 

6.2.3*2.2 Observe all 9'» displayed in the MAJOR, MODE, VH®, NOUN and Rl, R2 
and R3 character positions and that the UPTL lamp Is lighted. 

At approximately 10 second intervals, the following Is displayed In 
the above character positions except where noted. 

a. 8's 

b. 7*s 
e. 6's 

d. 5*# 

e. A'e 

f. 3'» 

g. 2's 

h. 1's 

l. O's 

J. all positions blank 
k. MINUS signs In R1 R2 and R3 

1* PLUS signs In R1 R2 and R3 with the PROGRAM AL ARM, TM FAIL, KEY 

RELEASE, CHECK FAIL end momentarily COMPUTER ACTIVITY leaps lighted 

m. UPTL lamp not lighted 
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6.2.3.2.2.1 Press ERROR RESET and KEY REI£ASE pushbuttons. The KEY REIEASB 
and A3C alara leaps shall not be lighted. 

6.2.3.2.3 DSKX Pushbutton Cheek 

6.2.3.2.3.1 filter VERB 25, OOUV 02 into USB AQC DSKI. Press ENTER pushbutton. 

6.2.3.2.3.2 Enter 0177$ into I£B AQC DSKI. Press ENTER pushbutton. 

6.2.3.2.3.3 Enter 400123 into I2B AQC DSKY. Press ENTER pushbutton. 

6.2.3.2.3.4 filter -00456 Into USB AQC DSKY. Press ENTER pushbutton. 

6.2.3.2.3.5 filter -00789 into IEB AQC DSKY. Press ENTER pushbutton. 

6.2.3.2.3.6 Verify that 400123 is displayed In Rl, -00456 is displayed in R2 
and -00789 displayed lnR31ntheI£BandMDCAQC DSKY's. 

6.2.3.2.3.7 filter VHIB 05, NOUN 02 into USB AQC DSKY. Press EKBt pushbutton. 

6.2.3.2.3.6 filter 0177$ into I£B AQC DSKY. Press ENTER pushbutton. 

6.2.3.2«3.9 The USB and MDC AX DSKY's shall indicate OOI78 in Rl, 77067 in R2, 
and 76352 in R3. Verify the displays. 

6.2.3.2.3.10 Repeat 6.2.3.2.3.1 through 6.2.3.2.3«9 using the MDC AQC DSKY. 

6.2.3.2.4 C - Relay Cheek 

NOTES ACCEL FAIL, DU FAIL, CDS FAIL end 2ER0 
ENCODER leaps on Condition Annunciator 
panel will light lntenolttently during this 
test. 

6.2.3.2.4.1 filter the following sequence into MDC or X£B AQC DSKY to initiate 


the 

0 

* 

9 

» 


a. 

VERB 15 NOUN 01 

ENTER 

b. 

00722 

ENTER 

c. 

VERB 57 

ENTER 

d. 

00006 

KKTrift 


6.2.3*2.4.2 Press KEY REUSASB pushbutton after KEY KEI£ASE lmmp lights. Rovs Rl, 
R2 and R3 shall display tha contents of DSPTAB +11D, (Rl), DS’TAB 412D, 
(R2), DSPTAB +13D, (R3). 


FORM M1SI—H—I RIV. M4 


■*> I 
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6.2.3.2.4.3 The DI9EAB registers will count in the sequence 1, 2, 4, 10, 20, 
kO, 100, 200, bOQ, 1000, 2000, beginning vlth the register in R3, 
then R2 sad finally Rl. Sf3 vill then be displayed. Verify that 
the above sequence is followed throughout the test end that the 
final display of R3 is 00001 and IH3 register in Rl shall display 
one of the following t OXXXX, 1XXXX, 2XXXX, and 3XXXX. 

6.2.3.2.4.4 If an error exists, the PROGRAM ALARM leap will be lighted and a 
VERB-SOUS display of 01-33 will flash and Rl on the CRT or DSKX 
will display 01103 or 41103 for multiple failures. Record. 

6.2.3.3 AOC Alains and Interrupt Test 

MOTEt Dating the following test disregard ACC Alarm 
indications which aim not noted on the test. 

After each Error Reset for a test sequence 
insure all alarm leaps are not lighted. 

6.2.3*3.1 Obtain 0AM Alarms and Interrupts Test Tape Mo. I04C014-KD0020-00 and 

load the tape on TAPS READER. 

6 .2. 3 . 3 .2 Set the POWER/OS switch on the TAPE READER 4A4-A2 to OV. Perform 
the following steps on Console 4A4-A3 in sequences 

a. Preea the TAPE/KEI Indicator to TAPI 

b. Press the FWD/REV indicator to FWD 

c. Press the IHD/COST indicator to COST 

d. Press the LQAD/lHH indicator to LOAD 

6 .2. 3 . 3.3 Coaputer Activity 

6 . 2 . 3 . 3 . 3 .1 Press the BUS indicator switch on to BUS. Malt until tape stop. 

6.2.3.3.3.2 Verify Rl indicates 00001 on CRT. ' 

6 .2. 3 . 3 . 3.3 Press the BUS indicator switch on 4A4-BL48 to RUS. Halt until 
tape stops. 

6.2.3.3.3.4 Verify that the COMPUTER ACTIVITY laaps on the MDC and USB DSKX's 
and Event Module are lighted. The lamps shall remain lighted for 
approximately 10 seconds (CO 3021). 

6 .2. 3 . 3.4 TC Trap (Due to constant TC instruction or an extended period without a 

TC Instruction being generated) 

6.2.3.3.4.1 Press the BUS indicator switch on 4A4-BL48 to RUS. Malt until tape 
stops. 


FORM Mlll-M-I MV. M4 




6 . 2. 3.3*4.2 Verify R1 indicate* 00002 on CRT. 

6 .2. 3 .3.4.3 Pres* the nil indicator switch on 4A4-EL48 to HOI. Halt until 
tape stop*. 

6.2.3.3.4.4 The TC TRAP slam light shall be lighted. Verify indication* on 

the I2B DSKX and Event Module (CO 3029). Press ERROR RESET pushbutton* 

6 .2. 3 .3.4. J Press the RUE indicator switch on 4A4-KL48 to RUE. Malt until tape 
stops. 

6.2. 3.3.4. 6 Verify R1 indicates 00003 on CRT. 

6.2. 3 . 3 A .7 Press the RUE indicator switch on 4A4-K148 to RUE. Walt until 
tape stops. 

6.2.3.3.4.8 The TC TRAP alam light shall be lighted. Verify indication on 
IEB DSKX and Event Module (CO 3029). Press B3R0R HE32T. 

6.2.3.3.5 RUPT LOCK (Due to extended or infrequent interrupts) 

6 .2. 3 . 3 . 3.1 Press the RUE indicator switch on 4 a 4~K146 to RUE. Wait until tape 
stops. 

6.2.30.5.2 Verify R1 indicates 00004 on CRT. 

6 . 2 . 3 . 3 . 5.3 Press the RUE indicator switch on 4A4-EL48 to RUE. Wait until 
tape stops. 

6.2.3.3.5.4 The RUPT LOCK alam light shall be lighted. Verify indication on 
I£B DSKX, Event Module,and CRT (CO )• Disregard all other 
alam indications. Press ERROR RESET. 

6.2. 3 . 3 . 5.3 Press the RUE indicator switch on 4A4-EL48 to RUE. Walt until tape 
s stops. 

6.2.3.3.5.6 Verify R1 indicates 00003 on CRT. 

6 .2. 3 . 3 . 5.7 Press the RUE indicator switch on 4A4-K148 to RUE. Wait until tape 
stops. 

6.2.3.3*5*8 The RUPT LOCK alam light shall be lighted. Verify indication on 
1£B DSKX, Event Nodule, and CRT (CG 5026). Disregard all other 
alam indications. Press ERROR RESET. 








NUMBER 



6.2.3.3.6 Parity Pall 

6.2.3.3.6.1 Press the KOI indicator switch on 4A4-BLM8 to BUI. Melt until 
the tape stops. 

6.2.3.3*6.2 Verify that R1 Indicates 00006 on CRT. 

6.2.3.3.6.3 Press the BUI indicator on 4A4-K148 to RUI. Uslt until the 
tape stops. 

6.2.3*3.6.h Verify that PARITY ALARM has been generated and displayed on the 
MDC and the USB DSKY’s and that the EVENT MDDUIZ Is lighted. 
Disregard all or any other alarn Indications. Press ERROR RESET. 

6.2.3.3.7 TELEMETRY FAIL ALARM 

6.2.3.3.7.1 Press BUI indicator switch on hAh-KLkQ to BUI. Halt until the 
tape stops. 

6.2.3.3.7.f Verify that R1 displays 00007 on the CRT. 

6.2.3.3.7.3 Press the BUI indicator switch on U4-KL46 to RUI. Malt until 
the tape stops. 

6.2.3.3.7.4 Verify that the TEUMETKY FAIL alam Is Illuminated In the MDC 
and the LEB DSKY. 

6.2.3.3.7.5 Verify that SEAL Is Indicated on the K-START nodule. Press ERROR 
RESET to dear AOC DSXY's. 

6.2.3.3.7.6 Insert Verb 36 and ENTER Into IEB DSKY. Insert VERB 21 MOUI 02 and 
ENTER into I£B DSKY. Insert OOOkl and ENTER Into LEB DSKY. 

Insert 00000 and ENTER into USB DSKY. 

6.2.3.3.0 Cheek Pail 

6.2.3.3.8.1 Insert the following into the USB DSCY to generate a CHECK FAILS 

a. VERB 21 X)UN 01 ENTER 

b. 00006 ENTER 

e. Press B(R0R RESET on USB DSKY. 
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rate Power on and Power 


a* Insure that the STIC switch on MDC 
panel 25 Is in the OPT position. 

b. The sequence specified in steps 6.2.4.1 
through 6.2.4.6.10 must be adhered to. 

Deviation nay necessitate recalibration 
of inertial components. 

6.2.4.1 GUI breakers on the Right Hand Circuit Breaker Panel shall be in 
the following positional 

a. COMPUTER MR A and Ml B breakers OH (Breakers pushed in). 

b. INI HTR Ml A and Ml B breakers OH (Breakers pushed in), 

e. DM Ml A and Ml B breakers OTP (Breakers pulled out.) 

A. OPTICS Ml A and Ml B breakers OfT (Breakers pulled out). 

e. VIEWER AC1 and AC2 breakers OH (Breakers pushed in). 

f. Ml VIEWER toggle switch in AC1 (\g>). 

6.2.4.2 The TRAHSFER switch on the DM COHTROL Panel shall be in MAKJAL 
position. 

6.2.4.3 The AQC MDEB switch on AOC shall be set to 01 position. 


6.S.4.4 


Switches and selectors on the Ml Indicator Control panel Shall be 
set to the following positional 

a. SLAVE TELESCOPE to STAR LOS 

b. OPTICS MODE to 2ER0 OPTICS 
e. COHTROUER MDDB to DIRECT 
d. COHEROIUai SPEED to LO 

a. POWER and BRKZRTHESS to 077 
f • AITITUDB IMPULSE SUABLE to 07? 

g. PAMEL BRI0HTKES8 to naxlmsi increase 

h. DM TEMP MODE to AI7F0 OVERRIDE 
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6.2.4.5.9 JUst prior to the tin* when the DCJ EELAI lagp extinguishes, the Outer, 
Middle, sod Inner DC-CDU IX Resolver nulls shall he less than 0.600 
VRMS (CQ 2266, 00 2236, and 00 2206). Record the solitude of all COT 
IX resolver signals from Analog Recorder 4A3-A2. 

6.2.4.$. 10 D€J +26 TOC OPERATE discrete shall he issued (CO 1503) by observing 
that the DC OPERATE lamp on Event Module is lighted. Record the 
.-101110 of CO 1500, DC +20V on the CRT (+24.5 to 30.$ TOC). 

6.2.4.6 Optics Power On 

6.2.4.6.1 Optics power shall he applied hy actuating the 0*1 OFTXCD Ml A and 
OPTICS MM B breakers on the Right Band Circuit Breaker Panel (breakers 
pushed in). 

6.2.4.6.2 OPTICS *20 TOC discrete shall he issued (CO 1533) hy observing that the 
OPTICS laiq? on Event Module is lighted. Record the value of 00 1530, 
CPTX +20V on the CRT (+24.5 to 30.5 TOC). 

6.2.4.6.3 Verify that the ZERO KKOOER on the Condition Annunciator Panel la 
llghtad for no acre than 90 seconds after Optics Power Turn On. 

6.2.4.6.4 The SBAFT ABGLB and THUHHIQB AROIE adjacent to the Scanning Tslsscops 
eyspiscs ahall ha 0.0 ^ 1.0 degree. 

6.2.4.7 Set TRAHSFER switch on the DC OQHTROL penel^to OCMCTER. Disregard all 
computer e l a re s. Enter VBiB 3o, press ENTER pushbutton, than press 
ERROR RESET pushbutton. All alszms shall clear. 

6.2.4.8 Enter and verify VERB 4l, H0U5 20 into KL48. Press ENTER pushbutton to 
advance system to COARSE AXJON under AOC control. The VEKB HOUR display 
on CRT shall flash and indicate 21-22. 

6.2.4.9 Enter and verify +00000 into 10.48 three tines, pressing the ENIER push¬ 
button after each entry. The COARSE ALIGN node laaq> on the DC CONTROL 
panel shall be the only MODE leap lighted. Insure that global Loch leap 
on Condition Annunciator panel is not lighted. 

6.2.4.10 Secondary Power Supply Voltages, Boise Peeks and Phase Difference 

Ensure that the DC Operate Power has been on for 
a nlnlnum of 15 Minutes before proceeding with this 
test. 
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6.2.4.10.1 Record the secondary power supply voltages of the following signals 
displayed on the CRT. 

Item So. 

Neasurenent So. 

Signal 

Reauirenent 

a. 

00 1000 

4120 TO IRIO SUPPLY 

4112 to 4146 TO 

b. 

00 1003 

4 12 TO IRIO SUFPLT 

410.6 to 413.4 TO 

e. 

00 1006 

4 32 TO IRIO SUFPLT 

425.5 to 435.5 TO 

d. W 

00 1010 

4120 TO PIPA SOPPLT 

4107 to 4145 TO 

e. 

00 1016 

4 32 TO PIPA SUFPLT 

425.5 to 435.5 YDC 

f. 

00 1020 

4 13 TO AQC SOPPLT 

411.7 to 414.3 YDC 

1* 

00 1030 

4 3 TO AQC SUPPLY 

41.88 to 44.12 TO 

h. GG 

';,-joo 1101 

- 28 TO SUFPLT 

-33.7 to -21.3 TO 

1. 

oo mo 

42.5 YDC TM BIAS 

42.45 to 42.55 YDC 

J. 

oo 1301 

DU 27 3200 CPS 

SUFPLT RMS 

2.8 to 4.2 VRMS 

k. 

CO i4oo 

DU 27 25.6 NS 

SUPPLY IS PH 

42.1 to 42.9 YRMS 

1. 

00 1401 

OPTX 27 25.6 KC 

SUPPLY IS PH 

42.1 to 42.9 YRMS 

a. 

00 1201 

DU 287 .8 KC 1 PCT 

0 Deg SUP RMS 1 

427 to 429 VRMS 

n. 

00 1202 

DU 287 .8X0 5 PCT 

90 Deg SUP RMS 

426.1 to 429.9 YRMS 

0. 

00 1203 

DU 267 .8 XC 5 PCT 

0 Deg SUP RMS • 

424.7 to 430.3 YRMS 

P* 

00 1204 

CDU 287 .8 XC PCT 

90 Deg SUP RMS 

426.1 to 429.9 YRMS 

*• 

00 1211 

OPTX 267 .8 HQ 1 PCT 

0 Deg SUP RMS 

427 to 29 YRMS 

r. 

00 1212 

OPTX 287 .9 1C 5 PCT 
-90 Deg SUP RMS 

426.1 to 429.9 YRMS 

s. 

.... 00 1302 

207 3*2 HC SQ WAYS 
SUPPLY RMS 

415.6 to 424.4 YRMS 
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6.2.4.10.2 Record the noiM peaks of tbs follovlng signals displayed on tbs CRTi 

Itm Bo. Heas'mt No» Signal Requirement 

a* CO 1001 4120 VDC IRIO NOISE RMS Less than 41.00VRMS 

b. CO 1011 4120 VDC PIPA NOISE RMS Less than 4 1.0 VRMS 

e. CO 1021 4 13 VDC AQC NOISE RMS Less than <5.65 VRMS 

A. CO 1031 4 3 VDC AQC NOISE RMS Less than O.65 VRMS 

a. CO 1501 4 26 VDC No. 1 NOISE RMS Less than 4 0.70 VRMS 

f. CO 15U 4 26 VDC No. 2 NOISE RMS Less than 7 0.70 VRMS 

g. CO 1521 4 26 VDC No. 3 BOISE RMS Less tua.\ 7 0.70 VRMS 

b. CO 1531 4 26 VDC No. 4 NOISE RMS Less tb^p^O.70 VRMS 

6.2.4.10.3 Record tbs phase difference of tbs follovlng signals diep^yed ofc 
tbs CRTs 


CO 1206 

CO 1207 
co 1306 
CO 1209 

CO 1220 
CO 1402 
CO 1216 


PH DIF DfJ 1* 0°, DfJ 5* 90° 
PH DIF DfJ 5+ 0°, DfJ 5* 90° 


-77*o w -103 

-77.0 to -103° 


PH DIF DfJ 2V 3 a 2KC A3C SINC -12.5 to 412.5 
PH DIF DfJ 1* 0° CDU 5 f 90® -77 to -103 o 

PH DIF DfJ li 0° QPTX li 0° -12.5 to 412.5 

PH DIF DfJ 25.6KC QPTX 25.6KD -32 to 432 0 
PH DIF QPTX 1J& 0° QPTX 5* 90° -77 to -103 


6.2.4.10.4 lbs nolss peaks of tbs follovlng signals are demonstrated on tbs event 
limits vhen the peak voltage exceeds 5 volts and Is present for more 
than one microsecond. 


CO 1022 413 VDC AQC NOISE PEAK 

CO 1032 4 3 VDC AQC NOISE PEAK 

CO 1502 426 VDC No. 1 NOISE PEAK 

CO 1512 426 VDC No. 2 NOIS PEAK 

CO 1522 426 VDC No. 3 NOISE PEAK 

CO 1532 426 VDC No. 4 HOIS PEAK 


Event Module 

4A3-A5 

4A3-A5 

4A3-A5 

4A3-A5 

4A3-A5 

4A3-A5 


6.2.4.10.$ P.rfoi* 6.2.6 QUI Op«rational Tart. 


POMM Mlll-N-I net 
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6.2*$ Failure Indicating Circuitry Teat 


6.2.5.1 Proceed vlth this test of 6.2.4 Operate Power On Test has been 
completed. If system power is on, perform 6.2.2.1 before proceeding. 

If system power is off, proceed to 6.2.5.2. 

MOTEs Ensure that the following eables which 
supply heater power to the DfJ are not 
disconnected. 

a. Shsure that 1901529 cable is connected from 
45A7J2 on PSA TRAY 7 to JU on A23-201 PSA 
Adapter Module. 

b. C14-462 cable connected between J2 on A23-201 
PSA Adapter Module and J6 on ICTC. 

SOTEt Utilize a portable table or equivalent support 
to set the I90808-OU Heat Sink, 1900809-011 
Failure Indicator Tester, I900806-OH Breakout 
Box and PSA Tray 2 when renewed. 

6.2.5.2 Disconnect PSA Adapter connector from PSA trays (Connectors J1 through 
J10) except 1902436 cable connected to 45A7J2 on PSA Trpy 7* 

6.2.5.3 Disengage holding screws and carefully remove A23-201 away from 
the Power Servo Assembly unlt.t There is sufficient c l e arance to 
remov e PSA Tray 2. 

6.2.5.4 Disengage captivated screw on PSA Tray 2 from PSA toe cap. 

6.2.5.5 Remove PSA Tray 2 from Servo Assembly and place on 1900606-OH Heat Sink. 

S, > x MOTBs Avoid damage to thermal Interface 
material in the following step. 

6.2.5.6 Install I900806-OU PSA Tray Extender in PSA Tray 2 position by 
carefully guiding the tongue into the aloft located in PSA end connector. 

6.2.5.7 Engage captivated screw on PSA Tray Extender Into PSA toe cap and 

tighten 15 £ 5 inch-pounds torque. 

6.2.5.8 Connect cable from I90O806-OU Breakout Box to connector J2 on 1900809-011 
Failure Indicator Tester. 
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•9 Mat* connector J1 to connector +5A2P1 located on rear of PSA Tray 2. 

•10 Set and verify all switches to normal. 

•11 Re-Install PSA Adapter Nodule In front of Power Servo Assembly* 

•12 Connect PSA Adapter connectors to PSA Tray 1 and 3 t v rough 10* 

Torque each connector no greater than 95+5 Inch-ounces. 

•13 Connect cable from connector 43A2J1 on PSA Tray 2 to PSA Adapter Nodule 
(Tray 2 position) connector. 

•it Set and verify transfer switch to KA2KXAL on the SO control panel. 

Place Q&V VIEWER AC1 and AC2 breaker on the Right Hand Circuit Breaker 
Panel to 01 position. 

•13 Apply AGC power by placing the GUI Computer 'll A and KM B breakers on 
the Right Hand Circuit Breaker Panel to OR position. 

•l£ Close the SO HER MR A and MR B circuit breakers on the Right Hand 
Circuit Breaker Panel (breakers pushed In). 

•17 Record the time In which the SO SRI power was applied. 

.18 Insert the following Into LEB DSKXs 
Insert VERB 21, HOUR 02 and ESTER 
Insert 00041 and ESTER 
Insert 00000 and ESTER 

•19 Insert VERB 3 6 Into KL48 and press SHEER pushbutton. Press ERROR RESET 
pushbutton to clear computer alarms. -All alarms shall clear* 

.20 Verify that all switches on the Failure Indicator Tester are In the 
OFF position. 

•21 Place QAM SO MR A and MR B breakers on the Right Hand Circuit Breaker 
panel to OR position. Inmediately press COARS AUGR pushbutton on SO 
COSTROL panel..Walt 100 + 10 seconds for SO DELAY leap on Condition 
Annunciator to extinguish. Verify that 01MBAL LOCK leap Is lighted. 

.22 Verify that +26 VDC Operate CO 1303 leap Is lighted on Brent Itodule. 

.23 Place the OAR OPTICS MR A and MR B breakers on the Right Hand Circuit 
Breaker Panel to OR position. 
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6.2.3.2k Verify that +28 TO CPTX CO 1533 i* on Event Modula. 

6.2.5.25 Observe CRT and verify that IRIO and PIPA temperature indication 
and OfcH system power supply indications arc not f l as hin g. 

6.2*5.26 Place the CALTT and WARH COM* UNIT Ml A and MB B breakers on the 
Left Circuit Breaker Panel Bo. 25 to OH position. 

6.2.5*27 On the ICC Panel Bo. 11, Place the CAUTIO»/WARHIH& switch to C/M 
position and PVR switch to 1 position. 


6 . 2 . 5.26 


Press ERROR pushbutton to clear computer alarms. All alarms 


6.2.5.29 Set and verify the TRAHSFER switch to COJCUTER on the DC CONTROL panel 

6.2.5.50 Insert and verify VERB kl, HDUH 20 into KLkS. Press 1STBI pushbutton. 

6.2.5.31 Insert and verify *00000 into KL48 three tines, pressing STEER push¬ 
button after each insertion. Bait 60 seconds before proceeding. 

6.2.5*32 DO Ml (CO 5001) 

6.2.5.32.1 Noeentarily set each of the following switches one at a tine on the 
Failure Indicator Tester of PSA Tray Extender Set to TEST. Observe 
the fail indications as displayed on 6.2.5.32.2. Return each switch 
to OFT and presa MASTER CUTTIOH lamp button on MDC Panel 3 before 
proceeding with the next switch. 

a. MICRO SIB KXJITATIOB 

b. WHEEL EJCITATIOB 
C. 10 SERVO ERROR 

d. Ml SERVO ERROR 

e. 00 SERVO ERROR 

6.2.5.32.2 Condition Main A C l 

Annunciator Display Event Event 

Panel Panel Module CRT Record 


DC PAIL DC PAD 
«QU ERROR •FAILURE 


DC FAIL DC FAIL OB DC FAIL 
►FAILURE ERROR DETECT 


• Function only In Bight watchman Program routine. 
Otherwise the lam remains lighted. 
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6.2.?.33 CIV Fail (CO 5002) 


6.2.5*33.1 Momentarily set each of the following switches ono act a tins on tha 
Failure Indicator Taater of PSA Tray Extender Set to TEST. Observe 
the fall lndleatlona aa displayed on 6.2*5.33*2. Fetum each switch 
to OFF and press FASTER CAUTION Imp button on MEC Panel Id before 
proceeding with the next switch. 

a. ENCODER KXJri'TIO* 

b. CDS ENCITATIQN 
e. XC CDS ERROR 

d. m cm ERROR 

e. 00 CDU ERROR 


6.2.5.33.2 Condition 
Annunciator 
Panel 

CDU FAIL 
PONS 


Main 

Display 

Console 


ACE 

CRT 

CDU FAIL ON 


«0*E ERROR " FAILURE 
DETECT 


Event 

Recorder 


CDU FAIL 
ERROR DETECT 


• Function only in Night watchnan Program routine. 

Otherwise the leap rnaalna lighted. 

6.2.5.3fc PIPA FAIL (CO 5000) 

6.2.5.34.I Momentarily set each of the following switches one at a thee on the 
Failure Indicator Tester of PSA Tray Extender Set to TEST. Observe 
the fall indications as displayed In 6.2.5.34.2. Return each switch 
to OFF and press MASTER CAUTION leap button on MDC Panel 3 before 
proceeding with the next switch. 

a. X PIP ERROR 

b. Y PIP ERROR 
C. Z PIP ERROR 


6.2.5.34.2 Condition 
Annunciator 
Panel 

ACCEL FAIL 

POES 


Main 

Display 

Consols 

ACCEL FAIL 

"0*N ERROR 


Event Event 

Module CRT Recorder 

PIPA FAIL PIPA FAIL ON PIPA FAIL 

^FAILURE ERROR DETECT 


«0*N ERROR "FAILURE ERROR DETECT 

DETECT 

ER MASTER ERROR 

M ALARM DETECT 

ion only In light watchnan P ro g ram routine. Otherwise the lsnp 








6.2.5.35 Global Look T«it 

6.2.5.35.1 Insert and verify TERB kl, SOUS 20 Into KLb8. Press ESTER pushbutton. 

6.2.5.35.2 Insert and verify 400000 into Kl4fi two tines, pressing SHEER push¬ 
button after each insertion. 

6.2.5.3*3 Insert and verify 405^00 into 10.48. Press ERHR pushbutton. Walt 
60 seconds. 

6.2.5.35. t Vbrify that ODCBAL LOCK laap on Condition Annunciator panel is not 

lighted. 

6.2.5.35.5 Insert and verify VERB 23, SOUS 22 Into Kl48. Press SHIER pushbutton. 

6.2.5.35.6 Insert and verify 406500 Into KL48. Press ESTER pushbutton. 

Halt 60 seconds. 

6.2.5.35.7 Verify that ODCBAL LOCK leap on Condition Annunciator panel Is lighted. 
6.2*5. If .8 Insert and verify VERB 23, SOUS 22 into KL48. Press ESTER pushbutton. 

6.2.5.35.9 Insert and verify 418000 into Kl48. Press ESTBR pushbutton and 
observe that OIMBAL LOCK leap meins lighted while IMJ and CDU are 
driving to lflO degrees. Halt 60 seconds. 

6.2.5.35.10 Insert and verify VERB 23, SOUS 22 Into Kl48. Press EHTBt. pushbutton. 

6.2.5.35.11 Insert and verify +29500 into K148, Press ESTER pushbutton and 
observe that GIMBAL LOCK lamp remains lighted while DC) and CDU are 
driving to 295 degrees. Halt 60 seconds. 

6.2.5.35.12 Insert and verify VERB 23, SOUS 22 Into Kl48. Press ESTER pushbutton. 

6.2.5.35.13 Insert and verify 430600 Into KL48. Press ESTER pushbutton. 

Halt 60 seconds. 

6.2.5.35.1b Verify that the ODCBAL LOCK laap on Condition Annunciator panel la 
not lighted. 

6.2.5.36 Removal of PSA Tray Extender Set 

6.2.5.36. ! Perform 6.2.2.1 to Tun Off 0*H System. 
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■0TB: Ensure that the following cables, which supply 
heatsr power to the DCJ are not disconnected. 

a* 1901529 W102 cable connected between 45A7J2 
on PSA Tray 7 and J1 on A23-201 PSA Adapter 
Nodule. 

b. C14-462 cable connected between J2 on A23-201 
P3A Adapter Nodule and J6 on ICTC. 

•56.2 On the PSA Adapter Nodule (A23-201) disconnect cable from connector 

45A2J0L on PSA Tray 2 to PSA Adapter Nodule (Tray 2 position) connector. 

•36*3 Disconnect the ten connectors to ACE-SC Carry-on conditioning equipment. 

•36.4 Disconnect PSA Adapter connectors from PSA Trays (connectors 45AU1 

through 45A10J1) except 190243$ cable connected to 45A7J2 on PSA Tray 7. 

.36.5 Disengage the holding screws and carefully remove A23-201 away 

from the Power Servo Assembly until there is sufficient cl e a r ance 
to remove PSA Tray 2. 

•36*6 On the Failure Indicator Tester (1900809-OH), disconnect connector 
J1 from connector 45A2F1 located on rear of PSA Tray 2 • 

•36*7 Disengage captivated screws on 1900805-011 PSA Tray Extender (located 
In PSA Tray 2 position) from PSA Toe Cap and rmon from Power Serve 
Assembly. 

•36.8 Re-install PSA Tray 2 by carefully guiding the tongue into the slot 
located in PSA end connector and plug into connector 56J12. Tighten 
the captive screw to 27.5 ♦ .£•£ Inch-pounds torque. 

•36.9 Re-lnstall PSA Adapter Nodule (A23-201) in front of PSA). 

•36.10 Connect PSA Adapter connectors to all PSA Tray connectors 45AUL 

through 45A10J1. Torque each connector no greater than 100 lash ounces 

•36.11 Re-connect the ten oonnectors from ACE-SC earry-oa conditioning 
equipment •<> 

•36.12 Perform Turn On Procedures as specified la 6.2.2.2. 


FORM ncv. s*.. 
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GMT Operational Test 

Proceed with this test If 6.2*5 Operate Power On Test bee been 
completed and system operation has not been Interrupted. If 
system operation has been |nlMun¥ted,fmzftom(.2.2.2 Turn On 
Procedure, 

.1 Initial Conditions 

•1.1 Ensure that the AOC HOI* switch Is In the Off position. 

•1.2 Verify that TRANSFER switch on IMU CONTROL Panel Is In COMPUTER 
position and that the AOC Mode switch Is In the OH position. 

•2 Initiation 

.2.1 Insert the following sequence into Klbd. 

a) VERB 57 ElfFER 

b) OOOOfc EETER 

.2.2 Verily that the PROGRAM display on CRT Indicates 07* 

HOTS: During this portion of the test, the GUI System Is 

exercised througi Its modes and the NODE lamp displays 
will change automatically In the following sequence: 
ZERO ENCODE, fins ALIGN^ ATTITUDE COIfTHOL, COARSE 
ALIGN and FINE ALIGN. If the PROGRAM display on the 
LEB DSKT does not change, proper mode changing is 
occurring. 


In CH/SBC 2 shall be displayed In R1 and R2 on CRT. Record these 
values. Verify VERB 06, NOUN 66 are flashing near and of 10 
minute period. 

,2.k R1 Is the first five digits of the gravity vector and R2 contains 
the last five digits. A decimal point shall be between then. The 
value for the gravity vector shall be +960*00000 +• 10.00000 (903EC. 

.2.5 Enter VERB 33 Into 1CLH8. Press the ENTER pushbutton. Verify that 
VERB 06 and NOUN 66 are flashing. 

i.2^6 The value of the horizontal earth rate shall be displayed In R1 
and R2 on CRT. Beeoxdthese values. 


FORM MISI-M-* REV. M« 


6 .2.6.2.7 R1 Is the first fir* digits of earth rata and K2 contains the last 
five digits. A deciaal point shall be placed between R1 and R2. 
The horizontal earth rate shall be 00000.62960 + .20000 KRU (Earth 
Rate Unit). 

6 .2.6.3 Test Tendnatlon 

6.2.6.3*1 Enter VERB 3fc Into KlV6. Press the ENTER pushbutton. 

6.2.6.3*2 Enter VERB kl, NOUN 20 into KlV6. Press the ENTER pushbutton. 
6.2.6.3*3 Enter 00000 Into KLW. Press the ENTER pushbutton. 

6.2.6.3.b Enter 00000 Into 11^6. Press the ENTER pushbutton. 


6.2.6.3.5 Alter 00000 Into K1H6. Press the ENTER pushbutton. 
6.2.6.3*6 Verity COARSE ALHET Is the only Node lanp lifted. 
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6.2.7 IMB 1 


eratura Control Teat 


6.2.7*1 Proceed with this teat If teat In 6.2,k f Operate Power On Teat, has 
been completed and system operation haa net been lnterruped. If 
system operation haa been lnterruped, perform 6.2.2.2 before pro¬ 
ceeding. The algnal valuea of thla teat are to be recorded aa 
displayed on the CRT. The following Measurement numbers and Signals 
are Inserted here as a convenience for later reference. 

ITEM !I0. MEASUREMENT 10. SIOKAL 


0§ 236J 
00 2301s 


HEATER CORKER 


BLOWER OtJRRER 


T.C. BRIDGE SUPPLY 


6.2.7.1.1 Insure that the following Ground Support Equipment (OSE), 
Identified In k.l, la Installed and connected before 
proceeding with 6.2.7.2 

a. Digital Signal Conditioning and Multiplexing Uhlt, 

Model Ho. C14-211. 

b. Otlf Signal Conditioning and Switching Matrix Uhlt (DTMS) 
Item 7. 

e. Carry-On Comaand Stimuli Unit (ACE-S/C Digital Test 
Co—fluid System DTCS) Item 1. , 

d. ACE-SC Carry-On Junction Box 

Item 3. 

e. PSA Adapter Nodule 
Item 17 a 

f. External Digital Test Co—end Uhlt 
Item 9* 

g. Data Interleaver System 
Item 10. 

h. Electrical Cable Set 
Item 13. 
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6.2.7*2 Set the TRANSFER switch on the IMS CONTROL panel to MANUAL. Reset 
any AGO alarms by entering VERB J6, pressing ENTER pushbutton then 
pressing ERROR RESET pushbutton on LEB AQC D6KY. 

6.2.7.3 Place the OAR IMJ to Standby Mode by positioning the GOT IMS NN A 
and Ml B breakers on the Klgit Hand Circuit Breaker Panel to OFF * 
(Breakers pulled out). Vote that the IMJ OPERATE discrete lamp 
on Brent Module is not lifted. 

6.2.7** Place the IMO TEMP MODE selector on the GW Indicator Control Panel 
to AUTO OVERRIDE position. 

6.2.7*5 With the IMO In the Standby Node, wait 30 alnutes and record the 
values of the following signals as displayed on CRT. The BLOWER 
CURRENT will not be on at this tine (CQ 2303). 


Measurement No. 

a. CO 2300 

b. 00 2301 
e. CO 2302 
d. CO 230* 


Signal 
FIFA TEMP 
IRIO TEMP 
HEATER CURRENT 
T.C. BRIDGE 8UPPLT 


Requirements 
128.0°F to 13M°P 
128.0°F to 13J.0^P 
0.75 to 1.60 AMP 
I8.t to 25-3 VDC 


6 .2.7*6 Place the OW IMO to Operate Mode by setting the GW IMU W A and 

MN B breakers on the Rlgit Hand Circuit Breaker Panel to ON position. 
After the IMU DELAY laap goes out, press the COARS ALIGN pushbutton 
on the IMU CONTROL panel. The COARS ALIGN laapls the only MODE laap 
that is lifted. Record the tins vhen IMU Operate power Is applied. 

6.2.7.7 Place the TRANSFER switch on the IMU control panel to COMPUTER. 

6 .2.7.8 Enter VERB fc>, NOW 20 into KL*8. Press ENTER pushbutton. mit* 

90 seconds. 

6.2.7.9 Enter VERB *1, MOUNT 20 into Kl*8. Press ENTER pushbutton. 

6.2.7*10 Enter +00000 Into Kl*8 three times, pressing ENTER pushbutton after 
each entry. COARS ALIGN mod# lamp on the IMU CONTROL panel shall 
be the only MOW lamp lighted. 

6.2.7*11 Proportional Node 

6.2.7.11.1 Sat the IMU TEMP MODE selector on the GW Indicator Control Panel 
to PROPORTIONAL position. 
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6 . 2 . 7 . 11 . 


2 Thirty nlnutes after DflJ Operate Node, the signal values of 
6.2.7.1 shall be as follows: 

a. The PTPA tenperature Shall be 129.0° to 131«0°F and the 

BOO temperature shall be 132.0 to 135.0°F (CO 2300, 00 2301). 

b. The Heater current Shall be Ck£5 to l.bl aeperes (when 
current is applied) (CG 2302). 

c. The Blower current shall be 0.19 to 0.55” enperes (when 
current is applied) (CG 2303). 

d. The Tenperature Control Bridge supply shall be lB.7 
to 25.3 TDC (00 2303)* 

3 After two hours from tine DO Ml A and Ml B power was applied, 
the following values shall be present. 

a. The PIPA Temperature Shall be 129.3 to 130.5°F the 
BUG tenperature shall be 132.5 to 136-5°? (CO 2300, 

CO 2301). 


(CO 2300, 


6 . 2 . 7 . 11 . 


b. The Heater current Shall be C.?J to l.fci amperes (when 
current is applied) (CG 2302). 

e. The Blower current shall be O.l? to 0*55 esperes (when 
current is applied )(CG 2303). 

k Set DO TEMP MODE selector to AUTO 0VERRH*. Monitor at 5-*inute 
intervals the values of signals a and b in 6.2.7.I for 15 minutes 
(3 monitor periods). Record the natlwni values of each signal during 
this tine. These values shall be within those requirements listed 
in 6.2.7.11.4. 


6.2.7.12 Backup Mode 

6.2.7.12.1 Set the DO TEMP MODE selector on the GUI Indicator Control Panel 
to BACKUP position. The DO TEMP leap on Condition Annunciator 
Panel will cycle on and off. 
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after 60 minute*: 

* a* The PIPA temperature shall he 129.$ to 133.0°?. 
h. The 1RI0 temperature shall be 134.5 to 137.5°?* 

6.2.7.12.2 Monitor at 5 minute intervals, the values of signals a and b la 6.2.7.1. 
At the end of 13 minutes (3 monitor periods) record the Maxima and 
minimum values of these signals. The values shall be within those 
requirements listed in 6.2.7.12.1. 

6.2*7*13 Mergemoy Node 

6.2.7.13.1 Set the DCJ TEMP MODE selector on the GUT Indicator Control Panel 

to EMERGENCY position. The DO TEMP lsaq> on the condition annunciator 
panel will be on during EMERGENCY MODS. 

6.2.7.13.2 After the DO has been switched to EMERGENCY control for a 

min I nn a of one hour, the IRIG temperature shall remain within ♦ 2. OF 
of its value la 6.2.7.11.3 and PIPA temperature shall remain within 

♦ 2.0 P of its value in 6.2.7.11.4 as indicated on the CRT. 

6.2.7.14 Auto Override Node 

6.2.7.14.1 Set the DO TEIO MODS selector on the OftN Indicator Control Panel 
to AUTO OVERRIDE position. Malt 30 minutes. The signal values 
shall ba as followai Record the values. n 

a. The PIPA Temperature shall be within 129.0 to 131*0°? 

'*• and the IRIO temperature shall be within 132.0 to 135*0°? 

(co 2300, CO 2301). 
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6.2*6 AOC Clock frequency Test 

6.2.6.1 Perform this tort If 6.2.%, Operate Power Ob feet or 6.2.2.2, Power Ob 
P rocedure has been completed and Oil System Operation haa not been 
interrupted. If system operation has been interrupted, perform 6.2.2.2, 
Blower On Procedure before proceeding. 


6 . 2 . 8 . 

6.2.8. 

6 . 2 . 8 . 

6 . 2 . 8 . 

6 . 2 . 8 . 

6 . 2 . 8 . 

6 . 2 . 8 . 

6 . 2 . 8 . 

6 * 2 . 8 . 

6.2.8. 

6.2.8. 

6 . 2 . 8 . 

6 . 2 . 8 . 

6 . 2 . 8 . 


2 Ensure that the AOC has been operating for at least one hour before 
this test. 

3 Ensure that the 52%5L ELECTRONICS poser has been applied fbr the length 
of tlas as required by the Manufacturers 1 specifications. 

k Verify that the coax PIPA FREQ NOE is connected between Signal Test 
Point and the AC Signal Input of 52%5L KIZCTRONIC COUNTER. 

5 set the switches on the 52%52 ELECTRONIC COUNTER to the following positions: 

.5*1 8et the Preset Counter to indicate 96000. 

5,2 Set TIME BASE to ns 

,5*3 Set FUNCTION to TIME INTERVAL 

,5.% Set NODE to IX PERIOD 
. 5.5 Set eFNsmvm to 1 

.6 Rotate the ACCEL NON selector switch on the PSA Adapter Nodule to 
ACS position. 

,7 Enter the code 1000 into R-START %A%-A 5 -Rl% 7 . The upper portion 

of the indicator shall be Illuminated. Press the XEQ/SEAL pushbutton 
to switch the I MU 3.2 KCpover supply on to the hardline. Voltage 
shall be available on the vertical input to the PIPA Scope %A%-A1. 

>8 Each count cycle should last approximately 30 seconds. Adjust display 
time to permit recording the display on the E-PUT. 

.9 Repeat the counting cycle 10 tines and record the results of the 10 

counting cycles. Calculate the average time per cycle for the 10 counting 
cycles. Record the average time per cycle. 

10 The average time ehall be not greater than 
96000 


3199*9922 

96000 


• 30.0000731 seconda, nor less than 

» 29.9999269 aacongs 


3200.0078 


58 J 


fORM MISl-M-X RtV. *»«4 




6.2.9 (Mil Panel Brlgfttness and Lamp Test 

6.2.9.1 Panel Brlfitness Control Operation - the PANEL BRIGHTNESS thimfc- 
eheel shall be exercised to demonstrate the capability of con¬ 
trolling the illumination of the following lamps: 

a. Optical Reticles 

b. Telescope Angle Readouts 

e. DfJ-CDU Difference Display 

d. CGARS ALIGN NODE lamp on IMG CONTROL Panel 

e. CDU Displays 

6.2.9.2 Node Indication Lamp Cheek - The CHECK MODS lamps pushbutton shall 
be depressed and cause the following NODE lamps to be lllvminated: 

a* ZERO ERC 

b» OQARB ALIGN 

a. VTNI ALIGN 

d. CDU NAN 
a. ATT CONT 

f. B!C 

g. TRACKER 

6 .2.9.2.1 Release the CHECK NQDB lamps pushbutton. All MODE lamps except 
OQARS ALIGN lamp on the DdJ CONTROL Panel shall be extinguished. 

6.2.9.3 Condition inldcatlon Lamp Check. - Set CONDITION LAMP switch ON/OFF 
to ON position. The CHECK CONDITION lamps pushbutton shall be 
depressed and shall cause the following lamps to be illuminated: 

a. GIN Error 

b. COMP PVR PAIL 

e. IMG PUL 


e. ACCEL PAIL 
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f. out FAIL 

g. OIMBAL LOCK 

h. DCJ TEMP 
ZERO BKODB 

J. IMO ECLAT (This lamp will not illuminata In 8yst«as Standby 
■ode) 

k. MASTER UAHRHO 

l. MASTER CAOTION 

6.2.9.3*1 Release CHECK COHDITIOR lamps pushbutton. All condition leaps on 
the Condition Annunciator Panel shall be extinguished. 

6.2.9.* AOC Display Indication - On depression of Test Alan Switch, the 
proper operation of the AOC alara circuitry will be demonstrated 
by the Illumination of the following leaps: 

a. RUFT LOCK 

b. TC TRAP 

o. COUNTER FAIL 

d. PARITT FAIL 

e. GW ERROR 

6 .2.9*^.1 Press ERROR RESET pushbutton. All alarm leaps on the AOC D6KI 
shell be extinguished. 

6 .2.9.5 Check Coolant - The CHECK COOLANT pushbutton shell be depressed and 
shall cause illumination of the area In which the coolant quick 
disconnects are contained. Verily that the quick disconnects are 
not leaking and the metallic areas of the quick disconnects, 
risible througi the Port Holes, hare no droplets of condensation 
that might drip. 

6 .2.9.5.1 Releasa CHECK COOLANT lamp pushbutton. The COQUET lamp shall 
not be llgited. 


FORM M111—H— X RCV. »-M 
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ties Servo Tests 


6.2.10.1 Proceed with this test if 6.2.4, Operate Pover-On Teat, has been 
completed, and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.2.2, Turn-(hi 
Procedure, before proceeding. 

6.2.10.2 Insure that the TRAHSFBR switch on the MJ Control Panel Is set to 
COMPUTER. 

6.2.10.3 Insure that the SLAVE TEI£SC0PE switch on the 0*11 Indicator Control Panel 
is set to STAR LOS, the TRACKER POWER switch Is set to OFF and the TRACK 
pushbutton is not Illuminated. Set the OPTICS MD1X switch on the OUI 
Indicator Control Panel to 2ER0 OPTICS. After 2SR0 EMC ODER lamp has 
extinguished, return the selector to NAHUAL. 

MOTE: If the Oft! System Is in DCJ Operate Mode, 
ensure that the system is in Coarse Align 
Mode under AflC control. 


6.2.10.4 Trunnion COO Servo Loop Cheek 

6.2.10.4.1 Set the COlfPROLLER SPEED switch on the O&V Indicator Control Panel to 
MED and the COKIROUiSR MODE stitch to DIRECT. 

6.2.10.4.2 filter the eode 2019000000 Into the C-START module. Press the XEQ/SKAL 
pushbutton to call CO 3206 TRUKNIOI CDU TACH OUTPUT to the high rate 
channel of the Analog Recorder 4A1-A03. 

6.2.10.4.3 Set up to monitor the following signals on the Analog Recorder 4A3-A02 s 
.... 00 3104 Stt TRJ1 MDA IKPUT HFHASE 

6.2.10.4.4 Start the Analog Recorders at 5 am/sec* Move and hold the OPTICS 
CCKTROL STICK to Its upper limit not longer than 10 sec. Release 
the control stick and stoo the Analog Recorders. Record the maxi m a l 
values of CO 3206, TRUHHIOH CDU TACH OUTPUT and CO 3104, fflff TRUK 
MDA IKPUT IHPHASE. 

6.2.10.4.5 The maxlanm value of 00 3206, TRUHHIOH CDU TACH OUTPUT, shall ha 1.05 

+ 0.20 VRMS. The maxlmun value of CO 3104, SQO TRUK MDA IKPUT IHPHASE, 
•hall ha 1.25 + 20 VRMS. 

6.2.10.4.6 Set the CONTROIIiER SPEED selector to LO* 


FORM Mlll-H-I RtV. M4 
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'.10.4.7 Set the OPTICS MODE selector to ZERO OPTICS. After ZBtO ENCGEKR 
bee extinguished, return the selector to MAWJAL. 

MO.4.8 Repeat 6.2.10.4.4 • The maximum value of CO 3206, THUHNIOH CUT TACH 
COTPTfT, shall he 0.105 + 0.020 VBMS. The ■wtIm value of CO 3104, 

SXT SHAFT MDA INPUT UPHASE, shall he 0.125 ♦ 0.021 VRMS. 

>.10.5 Siaft CUT Servo Loop Check 

>.10.5.1 Eater the code 2020000000 Into the C-START Module. Press the XEQ/SEAL 
pushbutton to call CO 3226, SHAFT CDU TACH OUTPUT, to ths high rate 
channel of Analog Recorder 4A1-A03* 

2.10.5.2 Set the C0NTR0II2R SBPEED selector on the CM* Indicator Control Panel 
to MED. 

2.10.5.3 Piece the OPTICS MOSES eelector on the 041 Indicator Control Pend 
to ZERO OPTICS. After ZERO ENCODER has extinguished, place the 
selector to MANUAL. 

2.10.5.4 Start the Analog Recorders 4A1-A03 end 4A3-A02 at 5 iw/sce. Move and 
hold the OPTICS CONTROL STICK against its right Unit for not longer 
than 10 see. Release the control stick end stop the Analog Recorders. 
Record the maxlmn values of 00 3226* SHAFT CD* TACH OUTPUT end 00 3d4 
SET SHAFT MDA IHPUT HPHAHB. 

2.10.5.5 The marina value of CO 3226, SHAFT CHJ TACH OUTPUT, shall he 1.05 

♦ 0.20 VRMS. The maximal value of CO 3LL4, SET SHAFT MDA IK>UT HPHASB 
shall he 1.25 + 0.20 VRMS. 

2.10.5.6 Set the CONTROLLER SPEED eelector to IO. 

2.10.5.7 Repeat 6.2.10.5.3 an* 6.2.10.5.4. The maxinun value of 00 3226, 

SHAFT CDU TACHOUTPUT shall he 0.105 + 0.020 VRM8. The m a rina s value 
Of CO 3114, SXT SHAFT MDA IHPUT INPHXsB shall he 0.125 ♦ 0.021 VRMS. 

2.10.6 Optics Tine to Zero 

2.10.6.1 Set eelector on 04M Indicator Control Panel to ZERO OPTICS. 

Wait 90 sec. Set selector on 041 Indicator Control Panel to MAHUAL. 
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6.2.10.6.2 Sit up th« Analog Recorder to Monitor the follovlng signals at a 
chart speed of 10 nn/see. Do not start recorder at this tiaa. 

Analog Recorder 

a. 00 3226, SHAFT COT TACH OUTPUT 4A3-A2-1-2 

b. 00 32069 TRUHHIOI COT TACH OUTPUT U3-A2-2-2 

. 0. 00 3124, 8CT SUIT TACH FEEDBACK 4A3-A2-5-2 

d. 00 3134, SCT THUMIOI TACH FEEDBACK 4A3-A2-6-2 

6.2.10.6.3 Using the control stick, drive the 2X Trunnion COT In a positive 
direction to 120.0XX degrees and the Shaft COT to 270.0XX degrees. 

6.2.10.6.4 Start the Analog Recorder and set the 0PTIC8 MODE selector on the 
GUI Indicator Control Panel to ZERO OPTICS. 

6.2.10.6.5 Vftien 1 signals hstve reached a steady state value, set the att e n u a tion 
on the Analog Recorder to the lovest usable ranges. 

6.2.10.6.6 After 5 seconds, stop the recorder. Record the elapsed tine between 
steady state nulls on all signals Hated In 6.2.10.6.2. The elapsed 
tine between steady state nulls shall be less than 27 sec. for signals 
a) and e) and less than 12 sec. for signals b) and d). 

6.2.10.6.7 Record the level of the 00 3141 TRUHHIOH COT l£X RESOLVER and 00 3211, 
SHAFT COT l6x RESOLVER signals on the CRT. The absolute value of 
these signals shall be 0.005 VRMS. 

6.2.10.6.6 Record the SHAFT end 2X TRUNNION COT indications. The 2X TRJHHIQH and 
£iAFT angle readouts shall be 0.000 + 0.006 degrees. 

6.2.10.7 ACC Mode Indication and Control 

6.2.10.7.1 Enter end verify VERB l6 end HOOT 55 Into 1048. Press the ERER 
pushbutton. The AflC display R1 and R2 an tha CRT s h al l be all seros. 

6.2.10.7.2 filter and verif y VERB 11 (MOHTOR) and HOOT 01 (ABBESS) into XlA8. 
Press the ERER pushbutton. 

6.2.10.7.3 Enter address 00007 Into Kl48. Press the ERER pushbutton. Tha AGO 
display on the OR 1 indicate the contents of XH3 In R1 to be X4XXX. 

6.2.10.7.4 Set the OTPICS MODE selector on the QAE Indicator Control Panel to 
MANUAL. Tha AGO display on tha CRT shall Indicate contents of 1X3 
in R1 to be HOXXX. 
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6.2.10.7.5 Set tbs OPTICS NODE selector on tbs QUI Indicator Control Panel 
to COfTfEER. Ths AOC display of Mods Register U3 la R1 shall 
indicate 3*XXX or 1XXXX on CRT. 

6.2.10.7.6 filter the follovlng sequence into the 0.48 and verifyi 

a. VERB 21, KOOK 01, EKFER d. VERB 4l, BOOB 55 a SHEER 


b. 00723a ENTER 
e. 40000, ENTER 


e. 403000, EKFER 

f. 415000, EKFER 


6.2.10.7.7 Verify that the SHAFT and the 2X TRUKH0I CD(J novo to 30.0 decrees. 

6.2.10.7.8 filter the following sequence into the Kl48s 
a* VERB 21, HOUB 01, EKFER 

b. 007^4 EKFER 

6.2.10.7.9 Verify that the SHAFT and 2X TRUHIOV C«J readouts nova to 
0.000 4 0.006 degrees and stop. 

6.2.10.7.10 Enter and verify VERB 16, KOUH 55 into KL48. Press EKFER push¬ 
button. The AflC display of Registers R1 and R2 on the CRT shall be 
all zeros. 

6.2.10.7.11 Set the OPTICS NODE selector on the OUI Indicator Control Panel to 
233RO OPTICS. After ZERO EMCODER lap has extinguished, return 
selector to'MAMUAL. 

6.2.11 Optics Slew Rate Test 


6.2.11.1 Proceed with this test if 6.2.4, Operate Power-On Test, has been 
completed and syrten operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.2.2, Turn-On Procedure, 
before proceeding. 

6.2.11.2 Insure that the TRANSFER switch on the DCJ Control Panel is set to 
COMPUTER, and that the OPTICS NODE switch is set to DIRECT position. 

6.2.11.3 Verify that the Q&N System is in the Coarse Align Node under AOC control. 
COARSE ALIOI NODE lamp is the only NODE lamp that is lighted. 

6.2.11.4 Slew Rate - High Speed 

6.2.11.4.1 Set the COKTROLIER SPEED switch on the 0AM Indicator Control Panel to HI. 
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6.2.11.4.2 Sot OPTICS NODE selector to ZERO OPTICS position. Aftsr ZERO ENCODER 
i-y extinguishes, return OPTICS NODS sslsetor to MANUAL position. 

6.2.11.4.3 Record tbs ®AFT COT snd 2X TURJDTIOH COT indications. Tbs optics 

CEU readout bs 00.000 ♦ 0.006 dsgrsss. 

NOISE: Rssd snd understand section 6.2.11.4.4 before 

proceeding. Do not bold control stick st upper 
Unit for more than ten seconds. Clear any 
indications on DSKY vlth "ERROR RESET" or "KEY 
RELEASE 1 '. 

6.2.11.4.4 Insert VERB 06, NOON 56 and press ENTER on DSKY. Push the control 
stick to its upper limit. Two seconds later press the NARK push¬ 
button. Approximately five seconds aftsr the first nark, again press 
tba "NARK" pushbutton. Release the OPTICS COHTROUER stick. Verify 
KEY RISK is lighted and press KEY RISE on USB DSKY penal. ^immediately 
record the displays in Rl, R2, and R3. In a Yen, seconds (approxi¬ 
mately 10 seconds) , the displays in Rl, R2, and R3 changej record the 
second displays in Rl, B2 and R3« 

BOTE: The Rl, R2, and R3 displays when the "KEY RLS1" 
pushbutton is pressed are as follows: 

Rl i a Shaft Angle as 000.00 + 000.10 degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is time as xxx.xx seconds 

VOTE: If Rl is not within ♦ .10 repeat 6.2.11.4.4. 

6.2.11.4.5 Cosqpute the respective differences between the R2 and R3 displays 
recorded in 6.2.11.4.4 as A True, wad A Tima. 

6.2.11.4.6 Cooqnxte and record the Trunnion slew rate as the ratio degrees/ 

—oqoA» a m™ 


1.4.7 The Trunnion slew rate shall be 9*0 ♦ 1.8 degrees/second. 

1.4.8 Set OPTICS NODE selector to ZERO OPTICS position. After ZERO ENCODER 
leap is extinguished, return selector to MAHJAL position. 

1.4.9 Record the fflAFT CEO and 2X TRUNNION CDU indications. The Optics COT 
readout shall be 000.000 ♦ 0.006 degrees. 

NOTE: Rssd snd understand section 6.2.11.4.10 before 
proceeding. Do not hold control stick st right 
limit for more than tan seconds. 
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•4.10 Insert VERB Ob, NOUN 56 end press ENTER on DSXT. Push the eontrol 
stick to Its right Unit. Tvo seconds later press the "MARK" 
pushbutton. Approximately five seconds after the first nark, again 
press the "HARK" pushbutton. Release the OPTICS CONTROLLER stick. 
Verify KEY RELEASE is displayed, press KEX RELEASE. DMEDIAXELT 
record the displays In Rl, R2, and R3» In a fev seconds (appxoxi- 
nately 10 seconds), the displays in Rl, R2 and R3 change; record the 
second displays in Rl, R2 and R3* 

NOTE 1 The Rl, R2, and R3 displays are as follovs: 

Rl is Shaft Angle as xxx.xx degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is tine as xxx.zx seconds 

BOTSt If 18 is not vlthln 00.000 ♦ .100 repeat 6.2.11.4.10. 

.4.11 Compute the respective differences betveen the Rl and R3 displays 
recorded in 6.2.11.4.10 as j&Shaft and ^ Tine. 

>•4.12 Cosqnxte and record the Shaft slew rate as the ratio degrees/second. 


•4.13 The aiaft slew rate shall be 17.0 £ 3.4 degrees/second. 

•5 SLsv Rate - Nsdiun Speed 

.5.1 Set vp Analog Recorders to measure the following signals at the 
location specified: 

a. CO 3141 TRUE CDO l£l RES ERROR, 4Al-A>7-0 


00 3120 SET TRUE IX RES ERROR > 
00 3130 9CT SHAFT l/2X RES ERROR 
00 3211 SHAFT CDU l 6 X RES ERROR 


4ai-a>7-0 

4A1-A2-8-0 

4A3-A2-2-3 

4A3-A2-6-2 


.5.2 Set the CONTROLLER SPEED switch on OUT Indicator Control Panel to NED 

. 5.3 Set OPTICS MODE selector to ZERO OPTICS position. After 2EBO ENCODER 
lxgap extinguishes, return OPTICS NODE selector to MANUAL position. 

.5.4 Record the SHAFT CDU and 2X TRUNNION CDO indications. The optics CDU 
readout shall be 000.000 + 0.006 degrees. 

NOTE: Reed end understand section 6.2.11.3 .5 before 

proceeding. Do not held control stick at upper 
limit for more than tvnnty seconds. 
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6 . 2 . 11 . 5.5 Insert VERB 06, KX 3 H 56 and press EHTEK on DSKT. Start Analog 
Recorder chart drive at 5 ■&/•«*. Push the control stick to its 
upper Unit* Two seconds later press the "MARK” pushbutton. 
Approximately ten seconds after the first nark, again press the 
"MARK" pushbutton. Release the OPTICS CONTROLLER stick and stop the 
Analog Recorder. Verify KEY RLSS is lighted and pxess KEY RLSE 

on LEB DfXX panel. Imsediately record the displays in Rl, R2 and R3. 
In a fev seconds (approximately 10 seconds), the displays in Rl, R2 
and R3 change; record the second displays in Rl, R2 and R3. 

6.2.11.5 .6 Record the value of signals specified In 6.2.11.5.1. 

00 3120 ACT mm IX RES ERROR shall be less than 0.200 VRMS 

ROT** The Rl, R2, and R3 displays when the KEY RLSB 
pushbutton is pressed are as follows* 

Rl is Shaft Angle as 000.00 + 000.10 degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is time as xxx.xx seconds 

ROIBt If »1 is not within ♦ .10 repeat 6.2.12.5.5. 

6*2.11.5*7 Compute the respective differences between the R2 and R3 displays 
recorded in 6.2.12.5.5 as ATrun, and A Time. 

6 . 2 . 11 . 5.8 Compute and record the Trunnion slew rate as the ratio degrees/second. 

A Trim 

A Tia * 

6 . 2 . 11 . 5.9 The Trunnion slew rate shall ha 1.0. + 0.2 dagxees/saoond. 

6 . 2 .H. 5 .IO Sat 0PTIC8 HOPS selector to ZERO OPTICS position. After ZEBQ ESC ODER 
Imv is extinguished, return selector to MANUAL position. 

6.2.11.5.11 Record the SHAFT CDU end 2X TRUHHIOH CDS indications. The Optics 
CW resdout shall be 000.000 ♦ 0.006 degrees. 

ROTE* Read and understand section 6.2.11.5.12 
before proceeding. Do not hold control 
stick at right limit for more than ten 
seoonda. 


FORM M HI —N—1 RtV. »*.4 



NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 

13314 LAKEWOOD BLVO OOWNCV CALIFORNIA 

CODE IDENT. NO. 03953 


REVISION LETTER 

iiii r ~r 


6.2.11.5.12 Insert VERB 0 6 , MODI 56 and press SHEER on DSKX. Start Analog 
Recorder chart drive at 5 ■e/aec. Push the control stick to its 
right Unit. Two seconds later press the "MARK” pushbutton. 
Approximately ten seconds after the first nark, again press the 
"MARK" pushbutton. Release the OPTICS CONTROLLER stick and stop 
the Analog Recorder. Verify KEY RELEASE is displayed, press 

KEY KEIZASE. IMMEDIATELY record the displays in Rl, R2 and R3. In 
a few seconds (approximately 10 seconds), the displays in Rl, R2 
and R3 change; record the second displays In Rl, R2 and R3. 

6.2.11.5.13 R e c o r d the value of aignal a specified in 6 .2.11.5.1. 

c) 00 3130 8 CT OAR IX RBS ERROR shall be leas than 0.200 VRM3 

MOTEi The Rl, R2 and R3 displays are as follows; 
i Rl is Shaft Angle as xxx.xx degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 la Tine as xxx.xx seconds 

MORs If R2 is not within 00.000 + .100, repeat 

6 . 2 . 11 . 5 . 12 . 

6.2.11.5.1b Conpute the respective differences between the Rl, and R3 displays 
recorded in 6. 2.11. 5 .12 as A Shaft, and A Tine. 

6.2.11.5 .15 Conpute and record the Shaft slew rate as the ratio degrees/second. 

A Shaft 
A 

6.2.11.5.15 Re Shaft slew rate Shall be 2.0 + 0.2 degrees/second. 

6.2.11.6 Blew Rate - Low Speed 

6.2.11.6.1 Set the COMFROUER SPEED switch on Oftl Indicator Control Panel to LO. 

6.2.11.6.2 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
Imp extinguishes, return OPTICS MODE selector to MANUAL position. 

6.2.11.6.3 Record the SHAFT CDU end 2X TRUNNION CDU Indications. The optics CDU 
readout shall ba 000.000 + 0.006 dagreaa. 

MOTEt Read and understand section 6 .2. 11 . 6 .b 

before proceeding. Do not hold control stick 
at upper Unit for nore than thirty seconds. 


uj 
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6.2.11.6.V Insert VERB 06, MOOT $6 and press ENTER on DSKT. 8tart Analog 
Recorder chart drive at 5 m/sec. Push the control stick to Its 
upper limit. Two seconds later press the "MARK" pushbutton. Approxi¬ 
mately ten seconds after the first mark, again press the “MARK" 
pushbutton. Release the OPTICS COHTROIIZR stick and stop the Analog 
Recorder. Verify KEX K2E is lighted and press KEY RISE on IEB DSKX 
panel. Immediately record the displays in Rl, R2, and R3, In a 
few seconds (approximately 10 seconds), the displays in Rl, R2 and 
R3 change) record the second displays in Rl, R2 and R3. 

6.2.11.6.5 Record the value of signal b) spedlfled in 6.2.12.5.1 of the Medium 
Speed Test. 

b) CG 3120 3CT TRUE IX RES ERROR shall be less than 
0.?00 VRMS 

MOTKs The Rl, R2 and R3 displays when the "MARK" 
pushbutton is pressed are as followst 
Rl is Shaft Angle as 000.00 ♦ 900.10 degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is Time as xxxjcx seecnde 

MOTls If Rl is not within + .10, repeat 6.2.12.6.4 

6.2.U.6.6 Conpute the respective differences between the R2 and R3 displays 
recorded in 6.2.11.6.4 as A Trim, and A Time. 


6.2.11.6.7 


Conpute and record the Trunnion slew rate as the ratio dcgrees/second. 


A Trim 
A Time 

6.2.11.6.6 The Trunnion slew rate shall be 0.1 + 0.02 degree s/second. 


6.2.11.6.9 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
leap.Is extinguished return selector to MAHUAL position. 

6.2.11.6.10 Record the SHAFT CKJ and 2X TRUHKOI CDO indications. The Optics CIO 
readout shall be 000.000 + 0.006 degrees. 

MOTEs Read and understand section 6.2.11.6.11 

before proceeding. Do not held control stick 
at right limit for more than ten seconds. 
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6.2.11.6.11 Imsert VERB 06, BOON 56 and press ENTER on DSKY. Start Analog 
Recorder chart drive at 5 an/sec. Push the control stick to its 
right limit. Two seconds later press the "MARK" pushbutton. 
Approximately ten seconds after the first mark, again press the 
"MARK" pushbutton. Release the OPTICS CONTROLLER stick and stop 
the Analtg Recorder. Verify KEY RLSE is displayed. Press KEY ELSE. 
D#ffiDIATEUr record the displays in Rl, R2 and R3. In a few seconds 
(approximately 10 seconds), the displays in Rl, R2 and R3 change; 
record the second displays in Rl, R2 and R3. 

6.2.11.6.12 Record the value of signals c) and d) specified in 6.2.11.5.1 of 
the Medium Speed test. 

b) 00 3130 SC? SHAFT IX RES ERROR be less than 

0.200 VRMS 

BOTEs The Rl, R2 and R3 displays are as followst 
Rl is Shaft Angle as xxx.xx degrees 
R2 is Trunnion LOS Angle as Xx.xxx degrees 
R3 is Time as xxx.xx seconds 

BOTEi If R2 is not within 00.000 ♦ .10, repeat 

6 . 2 . 11 . 6 . 11 . 

6.2.11.6.13 Compute the respective differences between the Rl and R3 displays 
recorded in 6.2.11.6.11 as Shaft,, and £*Tine. 

6.2.11.6.1k Compute and record the Shaft slew rate as the ratio degtees/aecond. 

A Shaft 
/\ Time "* 

6.2.11.6.15 The Shaft slew rate i be 0.2 + Q.ok degrees/second. 

6.2.11.7 AOC Qptlcs Sieving 

6 .2.11.7.1 Set the OPTICS MODE selector to ZERO OPTICS. After ZERO ENCODER 
lisp has extinguished, set the selector to COMPUTER. 

6.2.11.7.2 Set up the Analog Recorder kA3-A2 to monitor the following signals! 

aa CO 310k, SET TRUNNION TACH FEEDBACK kA3-A2-l-3 

b* CO 3115# SXT SHAFT TACH FEEDBACK kA3-A2-7-l 

e. CO 313k, SCT TRUNNION TACH FEEDBACK kA3-A2-k-3 

d. CO 312k, SCT SHAFT TACH FEEDBACK kA3-A2-3-2 
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6.2.11.7.3 filter the following sequence Into KLeot 
a. VERB Kl, HOOT 55# EETER 
h. 427000, ESTER 
0. 460000, ENTER 

d. VERB 21, SOOT 01, ESTER 

e. 00723, ESTER 

f. kOOOO (do not enter) 

6.2.11.7A Start the Analog Recorder at 10 m/see and depress the ESTER 
button on the Kl46. Walt until the transients have died out 
and stop the Analog Recorder. Record the elapsed tine for each 
signal In 6.2.11.7.2 to reach its final value. In all eases, 
the elapsed tins for the signals In 6.2.11.7.2 shall be less than 
50 sec. 

6.2.11.7.5 Record the SHAJT and 2X TKUHHI0I CDU dial indications. The SHAFT 
CDU shall read 270.0 4 0.022 degrees. The 2X TRUKHI0S CDU 
shall read 120.00 4 oToi degrees. 

6.2.11.7.6 Place the OPTIC8 MODE selector to ZERO OPTICS. After ZERO 
ENCODER lamp has extinguished, return the selector to MANUAL. 

6.2.11.7.7 Verify that (MS System is in the Coarse Align Mode under Computer control 
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6*2.12 Optics Coordinate Tranafonaation Control Test 


6.2.12.X Proceed with this test if 6.2.4, Operate Power On Test, or 6.2.2.2, 

Tun On Procedure, has been performed and system operation has not 

been Interrupted. If system operation has been interrupted, perform 6.2.2 

Tun On Procedure, before proceeding with this test. 

6.2.12.2 The OUI SQfStsm shall be in the Coarse Align mode. The CQARS ALIOH 
JUoqp on the DC) CONTROL Panel shall be the only NODE Imp illuminated. 

6.2.12.3 Verify that the TRANSFER switch on the DO CONTROL Panel is set 
to COtffVFSR. 

6.2.12.4 Set the OPTICS NODE selector on the OUT Indicator Control Panel to 
ZERO OPTICS. After ZERO ENCODER alap has extinguished, retun the 
selector to MANUAL. 

6.2.12.5 Set the CONTRQLIZR MODE switch on the GUI Indicator Control Panel to 
DIRECT. 


6.2.12.6 Optics Coordinate Transformation Control Test 

6.2.12.6.1 Using the control stick at desired speed, set SHAFT AMOIE CIXJ to 
225.000 degrees and 2JC TRUNNION CDU to 10.000 degrees. Set G0KFK>U£R 
SPEED to LO to minimise drift. 

6.2.12.6.2 Sight through the SCT eyepiece. Non the movable target so it is 
centered on the SCT reticle patten. Maintain 2X TRUNNION CIXJ at 
10.000 + 0.200 degrees and SHAFT ANILE CDU at 225.000 + 0.200 degrees 
by manipulating control stick. 

6.2.12.6.3 Set the switches on the GAN Indicator Control Panel as follows! 

a. CONTROIIZR K)UB to RESOLVED 

b. CONTROLLER SPEED to NED 

NOTE! The following step will require coordination between 
the K START and Command Module operators. Bach 
should read and thoroughly understand this step 
before proceeding. 

6.2.12.6.4 Simultaneously sight through the SCT eyepiece, quickly displace the 
CONTROL STICK 45 degrees in the upper right hand quadrant and press 
the MARK pushbutton. Record the CRT indication of R3- Observe the 
viewed object and whan it leaves the SCT upper rlgbtfield of view 
press the MARK pushbutton. Record the CRT indications of R1 and R3« 
R1 Indication shall be 225 ♦ 10 degrees and the difference of the R3 
indications shall be 30 ♦ (T seconds. 
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6.2.12.6.5 Srtttt CONTROUER MODE evitch on the 04N Indicator Control Panel to 
DIRECT. 

6.2.12.6.0 Sat the (XT ICS NOUS aalactor on tbs (Mff Indicator Control Panel 
to ZERO OPTICS. Arter ZERO ENCODER leap hae extinguished, return 
the aalactor to MANUAL. 

6.2.12.? Mark Pushbutton Test 

6.2.12.7*1 Using the CONTROL STICK at dealred controller speed, act the £HATT 
CDU to 60.000 + 0.010 degree a and 2X TRUNNION CDU to 30.000 + 0.010 

dagraaa. “* " 

6 .2.12.7*2 Press the MARK pushbutton on OLE Indicator Control Panel. 

6.2.12.7*3 Observe TERS 06 NOUN 56 displayed on CRT. 

6.2.12.7** The GPTX aountar in R1 shall indicate 06000 ♦ 00003* Record the 
counter tram CMT* “ 

6 .2.12.7*5 The OPTX counter in R2 shall indieata 15000 ♦ 0001*. 
inn* the counter fron CRT. “ 

6.2.12.7*6 Sat the 0PTIC8 NODE aalactor on the 041 Indicator Control Panel to 
ZERO OPTICS. After ZQIO ENCODER leap hae extinguished, return the 
selector to MANUAL. 
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6.2.13 Optics Positional Accuracy Test 

6.2.13*1 Proceed with this test If 6.2.4, Operate Power On Test, or 6.2.2.2, 

Turn on Procedure, has been performed and system operation has 
not been Interrupted. If system operation has been Interuprted, 
perform 6.2.2.1, Turn On Procedure, before proceeding. 

VOTE: This test requires the use of OUT Installation Qualification 

Fixture A23-09T mounted on Optics Supporting Fixture A14-135. 
Insure that the qualification fixture has been properly aligned 
and that both Autosets are visible througit the SXT StLOS In 
accordance vlth "Alignment of Optical Target QSE on 
Spacecraft Process Specification Ho. MA 0201-5036." 

Insure that leap power Is available to the qualification 
fixture and to the Portable Lamp Assembly. 

Insure that qualified personnel are available outside the 
Spacecraft to take observations and position the retro- 
reflecting prism* 

6.2.13*2 GAN Systm shall be In COARSE AUG* MODE under AGC control. 

Optics operate power shall be applied. 

6.2.13.3 Optics controls on the GUI Indicator Control Panel shall be set 
as follows: 

a) CONTROLLER SPEED - MED 

b) CONTROLLER MO£6 - DIRECT • 

c) SLAVE TELESCOPE - STAR LOS 1 

d) OPTICS MODE - ZERO OPTICS 

6.2.13.4 Resolution Checks 

6.2.13.4.1 After ZERO HfOOEER lamp has extinguished, set OPTICS MOLE switch to 
MANUAL position. 

6.2.13.4.2 81gfr t on t he 5 Inch Autocalllaator, through the SXT eyepiece. Using 
the CONTROL STICK to drive the SXT to the approximate position, 
adjust the TRUNNION and SHAFT ANGLE to view the autocollimator 
resolution pattern at the center of the field of view. 

6.2.13.4.3 Note that the 5 inch autocolllmator resolution pattern contains a 
series of lines of different thickness and width. Each set of 
lines is marked with a numeral (20, 15 , 10, 7, 5, 3) which Indicates 
the angle subtended by Cme line end one space In seconds of arc. 

View each set of lines to determine the lowest numbered set In which 
resolution between lines (ability to distinguish separate distinct 
lines within a set) can he made. Record the number associated with 
that set of lines. 

6.2.13.4.3.1 The SXT resolution shall be at least 10 arc seconds at center of 
field of view. 


>' I 
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6.2.13.VA 


6.2.13.5 

6.2.13.5.1 

6.2.13.5*2 


6.2.13.5*3 


6.2.13.5*^ 

6.2.13.5*5 


6.2.13.5*6 


6.2.13.5.7 


Sight througi the 3CT eyepiece and all 91 the SCT with the control 
stick until the SCT resolution chart Is centered In the field of 
▼lew, using the SCT and the resolution chart. Record the nueiber 
of the lowest umbered set distinctly seen with the SCT. The 
SCT shall demonstrate a resolution of at least 3 are nlxmtes at 
center of field of view. 

Flare Telescope Node Checks 

Set OPTICS K3EE selector to ZERO OPTICS. After the ZBtO BICODER 
lamp Is extinguished, return selector to MARUAL position. Verify 
SLAVS TELESCOPE switch Is In the STAR LOS position. 

Record SCT Shaft and Trunnion Angles on the TPAC and the SHAFT 
and 2 X TPUNHION CDU Indications. The difference between TPAC 
angles and corresponding CWJ angles shall be less than 
0.5 degrees. 

HOTS: TPAC TRUHHIC* angle counter reading Indicates ICS angles 

and 2 X TOUNHIO* CDU angle reading Indicates 2X 1X38 angle. 
The 2 X TRUHMIOi CDU Indication eust be divided by two 
before subtracting from SCT TRUHXIOM display. 

Using Control Stick, drive 2 X TRUKHIOH and SHAFT CIO's to 
35*500 degrees. Record TPAC shaft angle (35*5 * 0*5 degrees) 
and Trunnion angle (17*75 + 0.25 degrees) on the TPAC. 

Repeat 6.2.13.5*1 

Set SLAVS TELESCOPE Switch to LAIEMAW 1X36 0*. 

Remove the plug from the base of SXT eyepiece. Install the 
Adapter Assembly and Portable Light Assembly in this location. 
Turn on the light. 

■0TB: It will be necessary for the optics operator 

to coosunlcate with the personnel outside the 
Spacecraft handling the optical G 8 B (Retroreflectlng 
Prism, Autocolllnator, etc.) through 6.2.13.8.2. 

If needed to reduce external light, obtain, place, 
and secure a photographer's hood over the optics head 
and the retroreflectlng prism. 

Sight through the SCT eyepiece and give direction for positioning 
the Retroreflectlng Prism, Model So. A23-200, to span between 
the SXT StLOS and SCT LOS, so that the Illumination from the 
backlight filament is clearly visible at the center of the 
field. The prism must be held In this position until after 
completion of Step 6.2.13*5*12. 
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6.2.13.5.8 

Remove the Portable Light from the adaptor on the SJCT eyepiece 
and direct the light bean into the SCT eyepiece vhlle slating 

Into the SJCT eyepiece. An enlarged projected Image of the SCT 
reticle should be risible for alignment comparison with the SJCT 
reticle. Adjust the 2X TOUEEIOE CDU vlth OPTICS CONTROL Stick to 
bring the SCT horizontal reticle line Into coincidence vlth the 

SJCT horizontal reticle line. Record the 2X TRUNNION CDU angle. 

The difference between this angle and the corresponding angle 
recorded In Step 6.2.13*5*2 shall be less than + •kko degrees. 

6.2.13.5.9 

Replace the Portable Light In the adapter In the SJCT eyepiece. 

6.2.13.5.10 

Readjust the 2JC TRUNNION CDU to obtain tu* values + .006 degrees 
recorded in Step 6.2.13*5.2 (at the zero optics position). Then 
set SLAVE TELESCOPE Svltch to STAR LOB. 

6.2.13.5.11 

TO temporarily disable the electrical drive to the SCT TRUNNION, 
carefully unscrew the SCT TOUKHIO# Manual Drive item until It Just 
releases from the panel. Do not rotate further, as this would 
displace the SCT LOS from the desired reference position. 

6.2.13.5.22 

Verify that the Retroreflectlng Priam Is still In the desired 
position as in Step 6.2.13.5.7 by sighting Into the SCT eyepiece. 

Then remove the Portable Light from the adapter and again direct 
the light beam Into the SCT eyepiece vhlle sighting into the 

SJCT eyepiece as In Step 6.2.13.5.8. Again observe the positions 
of the SCT and SJCT reticles and adjust the 2X TRUNNION COO with 
OONTROUER Stick to bring the SCT horizontal reticle line Into 
coincidence with the SJCT horizontal reticle line. Record 
the 29C TRUNNION CDU angle. The difference between thie angle and 
the corresponding angle recorded In Step 6.2.13.5.2 shall be 
less than + .kkQ degrees. Replace the Portable Light In the 
adapter. 

6.2.13*5.13 

Replace the SCT TRUNNION Manual Adjust drive In the panel. 

6.2.13.5.1k 

Uae the Control Stick to drive the 2X TRUNNION CDU to 

50.000 + 0.005 degrees. 

6.2.13.5.15 

Set SLAVE TELESCOPE Switch to OUTSET 25*. After 30 seconds 
has slapsed from time of svltch operation, record TP AC TRUNNION 
angle and CDU ZX TRUNNION angle. The difference Ball be 

25* + 0.5 degreea. Alao record CDU SHAFT angle. 

6.2.13.5.16 

To temporarily disable the electrical drive to the SCT TRUNNION 
and SCT SHAFT, carefully unaerev the SCT TRWHIG* and SCT BAFT 

Manual Drive Item until they Just release from the panel. Do 
not rotate further as this would displace the SCT LOS from 
the desired reference position. 


* / 
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6.2.13.5.1T 


6 . 2.13.5.1fl 


6.2.13.6 

6.2.13.6.1 

6.2.13.6.2 


6.2.13.6.3 


$.2.13.6.fc 

6.2.13.6.5 


For this stop it Is necessary to repostllon the Retrorsflectlng 
Prise so that it is inclined at an angle 25* downward in such a 
position as to span the SCT LOS and the SET StLOS. After the 
prise has been eoved to the approximate position described above, 
again sight into the SCT eyepiece and give direction as necessary 
to adjust the prise position so that the illumination from the 
backlight filament is again visible at the center of the field. 

Then remove the Portable Ligrt Assembly (from the SET eyepiece 
adapter) and sight through the SET eyepiece while directing the 
light assembly into the SCT eyepiece. Again observe the comparison 
of SCT and SET reticles. Adjust the 2E TRUNNION CDU and the 
SHAFT CEU with OPTICS CCNThOLLSl Stick to bring the two reticle 
patterns into coincidence. Record the 2EWUNN10N CDU angle and 
the SHAFT CEU angle. The difference between each of these two 
angles and the corresponding values recorded in Step 6.2.13.5.5 
shall be less then + .kko degrees. 

Replace Portable Light Assembly in the adapter. Set SLAV! 
TELESCOPE switch to STAR LOS. Set OPTICS MDEE selector to 
ZERO OPTICS. After the ZERO 19VCODER lamp is extinguished* return 
selector to MANUAL position. Verify SLAVE TELESCOPE Switch is 
in the STAR LOS position. Remove hood (if used) 

Retroreflectlng Prism. 

Sextant Parallelism Tests 

Using Control Stick (with OONTROLLQt SPSD switch Hi), drive 
SET StLOS to 30.000 + 2.0 degrees as Indicated on the 
2X TRUNNION CEU. 

Insure that SHAFT CDU readout indicates 000.000 + 0.006 degrees. 

Use Control Stick to correct it, if required. * 

Sight through the autocollimator-eyepiece M superimpose the 
sextant horizontal reticle Image upon the sutocolllmtor horizontal 
filar. Record the autocollimator reading. 

Repeat 6.2.13.6.3 twice and record the average of the three 
autocolllmator readings. 

Set OPTICS MODE selector to ZERO OPTICS. Return selector to 
MANUAL position after ZHVO ENCODER lamp is extinguished on the 
Condition Annunciator Panel.. Insure that 2X TRUNNION CDU 
readout indicates 000.000 + 0.002 degrees, and SHAFT ANGLE 
CEU indicates 000.000 ♦ .006 degrees. Correct if necessary. 

Record 2E TRUNNION andTSHAFT CDU indications. 
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6.2.13*6.6 Again sight 1b rough 5 inch autocolllnator eyepiece end adjust 
the horizontal filar (not autocolllnator) to bring StLOS 
horizontal reticle line and filar horizontal linage to coincidence. 
Record the average of three filar position Indications. This 
reading shall not differ from that obtained In 6.2.13.6.4 by 
nore than 15 arc seconds. 

6.2.13.7 Shaft and Trunnion Positional Accuracy Checks 

6.2.13.7«1 Set OPTICS K)1X selector to ZERO OPTICS. Return selector to 

MANUAL position after ZERO ENGOEBt lamp Is extinguished. 

6*2.13.7*2 ftrter TfflB Hi, HOUR 55 into the K- 148. Press ERBt pushbutton. 

The VBIB-NOUH display shall Indicate 21-57 flashing cm CRT. 

6.2.13.7.3 filter OOHOO Into the K- lH8. Press ENTER pushbutton, filter 
00200 Into the K- 148. Press J9TJdl pushbutton. The V1KB-N0UN 
display on CRT shall stop flashing. 

6.2.13.7*4 filter VERB l4, HOUR 55 Into K- 148. Press BRER pushbutton. 

Record the value of the SHAFT and TRUNNION GDU counters In 
R1 and B2 on CRT. 

6.2.13.7.5 Record SHAFT and 2E TRUNNION CEU Indications. 

6.2.13.7.6 Set OPTICS MDEB selector to ZBIO OPTICS. After WCODiR 
Is extinguished, return selector to MANUAL. 

6.2.13.7.7 Using Optics Hand Controller, set SHAFT and 21 TRUNNION CDU's 
to the values recorded In 6.2.13.1.8. 

6.2.13.7.8 Record the value of the SHAFT and TRUNNION CDU counters In 
R1 end R2 on CRT. 

6.2.13.7.8.1 The values of 6.2.13-7.8 shall differ tram those of 6.2.13.7.4 
by no no re than + 00005. 

NOTE: Read and understand 6.2.14.7.11 before proceeding. 

6.2.13.7.9 Slgit through the SET. Unsing Control Stick, allga the SET 
StLOS with optical target No. 1 (approximately 2X TRUNNION 
106.650 degrees, SHAFT ANGLE 118.500 degrees) on the GAN 
Installation Qualification Fixture Model No. A23-071. At 
the instant of coin ci d e nce, alnultaneoualy press "MARK" 
pushbutton and read the SHAFT TRUNNION CDU Indication. 

*0TB: VERB 06, NOUN 56 shall appear on D6KT Indicating 

optical CDU and tine displays. 

6.2.13.7.10 Record the SHAFT angle as Indicated on R1 and TRUNNION an gle 
as Indicated on R2 of USB DSKT. Record the SHAFT and 

2X TRUNNION Ctfj indication. 


"I 
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6.2.13*7*10.1 Repeat 6.2.13.7.9 througi 6.2.13.7.10 two sore tines. If two 
of the specific recorded angles are equal, record this angle. 

If all three of the recorded angles are different, select the 
value that is between the higher and lower values. 

6.2.13.7*11 Slgrt through the SXT. Using Control Stick, align the SXT 

StLOS with Optical Target Ho. 2 (approximately 2X TRUHMIOH 
106.650 degrees and SHAFT AHGLE 2*1.500 degrees) an A23-071. 

At the instant of coincidence, alnultancoualy press "MARK* 
pushbutton and road SHAFT and BHHHI0H CDU. 

HOT*! VERB 06, HOW 56 shall appear on DSKT. 

6.2.13.7.12 Record the SHAFT angle as indicated on R1 and TRUHHIW angle 
as indicated on R2 of LS D6KY. Record the SHAFT and 

2 X TRUHHIOH CDU indication. 

6.2.13*7*12«1 Repeat 6.2.13.7.U through 6.2.13.7*12 two Bore tines. If 
two of the specific recorded angles are equal, record this 
angle. If all three of the recorded angles are different, 
select the value that is between the higher and lower values. 

6.2.13.7.13 Set OPTICS MDDK selector to ZBtO OPTICS. After the ZERO HOOEHt 
la^p is extinguished, set selector to COfVHR position. 

6.2.13.7*1* Enter VHCB *1, HOW 55 into K- 148. Press BTBt pushbutton. 

VERB-HOW display shall flash 21-57* 

6.2.13.7.15 Eater the value reco rded fron R 1 in 6.2.13.7U0.1 into 
K- lU 8 . Press OTTER puehbuttos. 

6.2.13.7*l6 Bater the value recorded fron R2 in 6.2.13. 7 .10.1 into 
K- lfe8. Press ENTER puehbuttos* 

6.2.13.7.17 8 ight through the SXT. The StLOS should be centered on 
Optical Target Ho. 1 on A23-071* Record SHAFT and 
2X TRUHHIOH CDU indications. 

6.2.13.7.1B Alter VERB *1, BOW 55 into K- 1*8. Press 9TER pushbutton. 
VERB-HOW displays shall flash 21-57* 

6*2*13*7*19 Alter the value recorded fron R 1 in 6.2.13.7.12.1 into the 
K- 1^8. Press HITffi pushbutton. 

6.2.13.7*20 Alter the value recorded fron R2 in 6.2*13.7.12.1 into the 
K- lii 8 . Press BITER pushbutton. 

6.2.13.7.21 Sight through the SXT. The StLOS should be centered on 
Optical Target Ho. 2 on A23-071* Record SHAFT end 
2X TRUHHIW CDU indications. 
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6.2.13.7.22 

6.2.13.7.22.1 

6.2.13.7.22.2 

6.2.13.7.22.3 


6.2.13.8 

6.2.13.8.1 


6.2.13.8.2 

6.2.13.8.3 

6.2.13.8A 

6.2.13.8.5 

6.2.13.8.6 

6.2.13.8.6.1 

6.2.13*8.7 

6.2.13.9 

6.2.13.10 


The difference between the SHAFT CDS Indications fran 6.2.13.7.10.1 
and 6.2.13.7.17 shall not exceed 0.025 degrees. Record this 
difference. 

The difference the 2X THUHNIO* CHJ indications tram 6.2.13.7.10.1 
and 6.2.13.7.17 shall not exceed 0.025 degrees. Record this 
difference. 

The difference b etween the SHAFT CDS Indications from 6.2.13.7.12.1 
and 6.2.13.7.21 shall not exceed 0.025 degrees. Record this 
difference. 


The difference betwee n the 2X 
6.2.13.7.12.1 and 6.2.13.7.21 
Record this difference. 


CSV indications fron 
not exceed 0.025 degrees. 


SIT StIOS-LLOS Parallel 1— Test, 90 Degree Position 

Set the OPTICS MODS selector to ZHK) OPTICS position. After 

the ZHK) 910009 lsuq> is extinguished, set selector to MAIUAL 

position. 

Set OOUTROLL® SPEED to MEETUM. Set OPTICS HOLD to OIT. Using 
Control Stick, drive the SIT THUIHIOg axis until the 21 
TRUmnau CDU i n d i c a t es 175 ♦ 5 degrees. 

Set CGHTROUjgt SPEED to LO and drive the 21 TRUNHIOH CDS until 
it indicates 1^0.000 degrees. Insure that the SHAFT CDS 
Indicates O.OOC ♦ 0.000 degrees. 

If necessary, cover the optics head with a photographer's hood 
(or any acceptable substitute) to block stray light fron the 
sextant head. 

Turn on SIT Portable Light Assesfcly 

Sight through the SIT. Two reticle patterns shall be visible. 
Use the Optics Hand Controller to adjst the SIT WUIHICg axis 
until the two horizontal reticle line are coincident. Record 
the 21 TRUWIO* eagle. 

Tbs 21 TRDHHIOg CDU shall indicate ISO.OOO + 0.020 degrees. 

Reaove the Portable Light Assenbly and Adapter Assembly fron 
the base of the SIT eyepiece. Replace Sextant eyepiece plug. . 

Set OPTICB MODS sleeetor to £90 OPTICS. After the ZERO HICODER 
laep is extinguished on the Oondtion Annunciator Panel, return 
selector to MAHUAL posltioa. 

Verify that the SHAFT CDU end 21 TRUIHIOU CDU indications on 
the OPTICS CDU readout Indicate 000.000 + 0.006 degrees. 


FORM Mlll-N-I RCV. M4 


* I 



NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 
iaai4 lakcwooo acvooowNev California 


COOE IDENT. NO*. 03953 



NUMBER 

REVISION LETTER 

PACE 




i i i i i ~r~r~ 



6,2,1k 


6.2.14.1 


6.2.14.2 


6.2.14.3 


6.2.14.4 


6.2.14.4.1 


6.2.14.4.2 


6.2.14.4.3 

6.2.14.4.4 

6.2.14.4.5 


6.2.14.4.6 


6.2.14.4.7 


6.2.14.4.8 


6.2.14.4.9 


6.2.14.4.10 


6.2.14.4.11 


ABC Mode Control Teit 

Proceed with this test if 6.2.4 Operate Power os Tfest has bees 
eospleted and system operatloa has sot bees iaterrupted. If 
system operatloa has bees iaterrupted, perform 6.2.2.2 Tara 0a 
Procedure. 

Verify that the TRAHSFJ® switch is set to COMPUTER mad COARSE 
AUBE is the oaly mode leap lighted. 

Verify that the MODE pushbutton on the BftJ CONTROL panel will 
not effect a mode change by pressing each button not lighted. 

The COARS ALIGN MODE lamp shall remain lighted. 

Zero Encode Mode 

Enter VSIB 25, NOUN 22 into K- 148. Press the ENTSl pushbutton. 
Enter +04000 into K- 148. Press the ElfTER pushbutton. 

Enter +04000 into K-148. Press the ENTER pushbutton. 

Enter +04000 into K- 148. Press the ENTER pushbutton. 

Malt 30 seconds. 

NOTE: Perform 6.2.14.4.6 through 6.2.14.4.10 within 30 seconds. 

Enter VSiB 40, NOUN 20 into K- 148. Press the ENTER pushbutton. 

Verify the K Relays on CRT Indicate 001001 limned lately after 
pushing ENTBl pushbutton. Record. 

Verify that the INNER, MIDDLE, and OUT® Gimbal CDU's iirticate 
000.000 1.00 degrees. Record. 

Enter VHIB 15, NOUN 20 into K- 148. Press the ENTER pushbutton. 

NOTE: (a) KEY RELEASE and CHECK PAIL will be lighted. Press 

KEY RE1EASE on DSKY. 

(b) CBU FAIL will momentary lighted on Condition 
Annunciator Panel. 

Verify that the contents of Rl, R2, and R3 on CRT indicate all 
zeros. Record. 

Verify ZERO ENCODER on Condition Annunciator Panel has extinguished 
before proceeding. 
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6.2.14.5 

6.2.14.5.1 

6.2.14.5.2 
6.2.14.0.3 

6.2.14.5.4 

6.2.14.5.5 


6.2.14.5.6 

6.2.14.5.7 

6.2.14.5.8 

6.2.14.5.9 


6.2.14.5.10 

6.2.14.5.11 


Coarse Align Node 

Enter VHU3 4l, NOUN 20 into K-148. Press the ElfTER pushbutton. 

Enter +00000 into K-148. Press the ENTER pushbutton. 

Enter +00000 into K- 148. Press the ENTH* pushbutton. 

Enter +00000 into K-148. Press the ENTER pushbutton. Halt 60 
seconds. 


NOTE: 


The FGNS lamp will light on the Condition Annunciator 
Panel. Disregard leap indication. 


Set up the Analog Recorders 4A1-A2 and 4A3-A2 to monitor the 
following signals: 

Signal Analog Recorder 

a. CO 2110 IGA TORQUE MOTOR INPUT 4A3-A2 

b. CO 2140 MQA TORQUE MOTOR INPUT 4A3-A2 

c. CO 2170 00A TORQUE MOTOR INPUT 4A3-A2 


Enter (and verify) VERB 4l, NOUN 20 (COURSE ALIGN) into K- 148. 
Press ENTER pushbutton. 

Enter +06000 into K-148 twice. Press ENTER pushbutton after 
each entry. 

Start Analog Recorder 4A3-A2. Enter +06000 into K-148. 

Press ENTER pushbutton. 


NOTE: The OIMBAL LOCK lamps on the Condition Annunciator 

Panel and on Event Modules may light. Disregard 
these lamp indications unless specifically indicated 
to do otherwise. 


After the transients have died out, stop An alog Recorder 
4A3-A2. Determine the time elapsed on each signal specified in 
6.2.14.5.5 between the initial and final trams iambs. Record 
elapsed times. The elapsed times for IGA, OGA, and MCA to drive 
from zero degrees to 60 degrees shall be no greater than 21 
seconds. 

Verify that the K Relays on CRT indicate 000010. Record. 

Record IMU-fiDV DIFFERENCE meter Indications for the INNER, MIDDLE, 
and OUTER GIMBAL channels. The INNER, MIDDLE, and OUTQ* indicators 
in the IMU-CDU DIFFERENCE meter shall be 0. +1.0 degrees. 
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6.2.14.5.12 Record the indicated value of the following eignale in fable VII 
on the CRT. 


Table VII Signal Voltage Requirements 



Signals 

Requirements 

1. 

CG 2206 IGA CDU DC RES HftOR 

0.0 to .210 VRMS 

2. 

CO 2236 MSA CDU DC RES BftOR 

0.0 to .210 VRMS 

3- 

CG 2266 OGA CDU IX RES ERROR 

0.0 to .210 VRMS 

4. 

INNER GIMBAL ANGLE 

60 ± 2.5 degrees 

5. 

MIDDLE GIMBAL ANGUS 

60 ♦ 2*5 degrees 

6. 

OUTER GIMBAL ANGLE 

60 + 2.5 degrees 

7. 

CG 2209 SCS PITCH 

0.0 + 1.00 degrees 

8. 

CG 2239 3C3 YAM BODY AXIS 

0.0+1.00 degrees 

9. 

CG 2241 SCS YAH OFFSET AXIS 

0.0 £ 1.00 degrees 

10. 

CG 2269 SCS ROLL BODY AXIS 

0.0 + 1.00 degrees 

11 . 

CG 2271 SCS ROLL OFFSET AXIS 

ILL to UUU degrees 


6.2.14.6 Pine Align Mode 

NOTE: OIMBAL LOCK may be on during the duration of 

FINE Align Mode test. 

6.2.14.6.1 Enter (and verify) VERB 42 into K-148. Press ENTER pushbutton 
to advance OUf to the FINE ALIGN mode. The VERB-NOUN display 
shall Indicate 21-67 flashing. , 

6.2.14.6.2 Enter +100000 three thlmes pressing BITTER pushbutton after each 
entry into X-146. Press BITTER pushbutton. Verify VERB-NOUN 
display shall stop flasing. The FINE ALIGN MODE lamp on the 
DfU CONTROL Panel is the only MODE lamp that is lighted. 


6.2.14.6.3 Record thelmdleated values of the following signals in Table VIII 
on the CRT. 



Table III 


Voltage Requirements 


Signals 


Requirements 

a. 

CG 2204 IGA CDU 16X RES 

ERROR 

0.0 to .200 VRMS 

b. 

CG 2234 MGA CDU 16X RES 

ERROR 

0.0 to .200 VRMS 

c. 

CG 2264 OGA CDU 16X RES 

ERROR 

0.0 to .200 VRMS 

d. 

CG 2107 OGA SERVO ERROR 


0.0 to .36 VRMS 

e. 

CG 2137 MGA SERVO ERROR 


0.0 to .36 VRMS 

f. 

CG 2167 OGA SERVO ERROR 


0.0 to .36 VRMS 
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(Continued) Table LLL 
Signals 

g. CO 2209 SCS PITCH 

h. CO 2239 9CS YAW BODY AXIS 

i. CO 22k 1 SCS YA3 OFFSET AXIS 
J. CO 2269 SCS ROLL BODY AXIS 
k. CO 2271 SCS ROLL OFFSET AXIS 


Voltage Requirements 
Requirements 
0 + 1.00 degrees 
0 + 1.00 degrees 
0+1.00 degrees 
0 + 1.00 degrees 
LLL to UUU degrees 


.6> Record the INNER, MIDDIZ, and OUTER GIMBAL CDU indic atio ns. The 

INNER, MIDDLE, and OUTER indicator on the IMU-CDU DIFFERENCE meter 
shall be 0.0 + 1.0 degrees. 

.6.) Verify that the K-RELAYS on CRT indicate 001000. 

•t.6 Insert the following into USB DSKY. 

a. Insert VHRB kl, NOUN 20 ENTER. 

b. Insert +00000, ENTER. 

c. Insert +00000, ENTER. 

d. lusert +00000, ENTER. 

•• Wait 60 seconds. 

•7 Attitude Control Mode 

.7.1 Insure that the SCS is in one of the non Q&H modes. 

.7.2 Obtain OAR Overall Polarity Tape F04C0 14-K00019-00 and load the 
tape on TAPE READER, Console 4A4-A3-1Q48. 

NOTE: This tape is to be used with all EU190T program 

assemblies to verify the phasing and installation of the 
GAN System into the Apollo Sfcuusecraft. Attitude and 
attitude error signals, generated under AGC Control 
are verified as to magnitude and polarity. 

NOTE not valid for Corona Program Assembly. 

t.7.3 Set the POWER/ON switch on the TAPE READER 4M-A2 to ON. 
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6.2.14.7.4 Perform the following steps on Console 4A4-A3 in sequence: 

a. Press the TAPE/KEY indicator to TAPE, 
h. Press the FVD/REV indicator to FWD. 

c. Press the IND/CONT indicator to CONT. 

d. Press the LDAD/lNH indicator to LOAD. 

NOTE: This Section initializes the AGC, loads the 

Theta-D update, ERSATZV 36 , entry Theta-D and nightwatch- 
man alarm reset programs into AGC E-Memory, then 
advances the G&N System to the ZERO ENCODE Mode. 

e. Press the RUN indicator switch to FUN. Wait 90 seconds 
after tape stops before proceeding for ZERO ENCODER to 
extinguish. 

6.2.14.7*5 Pitch Error (+5° and -5°) 

6.2.14.7.5.1 Press the RUN Indicator switch to RUN. Wait until tape stops. 
6.2.14.7.5*2 Verify R1 indictee 00001 on CRT. 

6.2.14.7.5*3 Enter the code 2 013 000 000 into C-START Module 4A1-A5-C156. 

press the XEQ/SEAL pushbutton to call up CG 2209 SCS PITCH 
ERROR on 4Al-A3-CHI. 

6.2.14.7.5.4 Press 5nm/sec on Analog Recorder ’:A1-A3. 


NOTE: The readings on Recorder must be taken immediately 

after the transients have died out. 

6.2.14.7.5*5 Press the RUN Indicator switch on 4A4-kl48 to RUN. Wait until 
tape stops• 

6.7*14.7*5*6 After transients have died out, stop the recorder (4A1-A3). 

Record the magnitude of the initial value (0 1.00 degrees) 

and the final value (+5* **>1.37 » -1*23 degreesj of CG 2209* 
Record the phase. 
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6.2.14.7.5.7 Record the values of the following signals In Table IX on the 
CRT. Be sure to record the associated sign. 


Signal Requirements 


Signals 

CO 2209 3CS PITCH 
CG 2239 SCS YAH BODY 
CO 2241 SCS YAH OFFSET 
CO 2269 SCS ROLL BODY 
CO 2271 SCS ROIL OFFSET 


Requirements 

♦5# +1.37* -1.23 degrees 
0.0 + 1.00 degrees 
0.0 + 1.00 degrees 
0.0 + 1.00 degrees 
UUU to LLL degrees 


6.2.14.7.5.8 Record the value of the pitch channel of the DftJ-CDU DIFFERENCE 
Meter. The INNER indicator or the IMU-CDU DIFFERENCE METER shall 
be -5 £ 1.0 degrees. 

6.2.14.7.5.9 Press the RUN indicator switch on 4A4-K148 to RUN. Halt until 
tape stops. 

6.2.14.7.5.10 Verify R1 indicates 00002 on CRT. 

6.2.14.7.5.11 Start Analog Recorder 4A1-A3 chart drive at 5 ns^/sec. 

NOTE: The readings on the Recorder 6.2.14.7.5.13 and CRT 

6.2.14.7.5.14 must be tafcen Immediately after 
transients have died out. 

6.2.14.7.5.12 Press the RUN indicator switch on 4A4-JQ48 to RUN. Halt 
until tape stops. 

6.2.14.7.5.13 After the transients have died out, stop recorder 4A1-A3. 

Record the magnitude of the initial (0 + 1.00) and the final 
value (-5, +1.23, -1.37 degrees) of CO 2209 SCS Pitch Error. 
Record phase. 

6.2.14.7.5.14 Record the values of the following signals in Table X on the CRT. 

Table X Signal Requirements 


CO 2209 PITCH HRROR 
CO 2239 SCS YAH BODY 
CO 2241 SCS YAH OFFSET • 
CO 2269 SCS ROLL BODY 
CG 2271 SCS ROLL OFFSET 


Requirements 


-5, +1*23, -1.37 degrees 
0.0 1.00 degrees 

0.0 + 1.00 degrees 
0.0 _+ 1.00 degrees 
UUU to LLL degrees 
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6.2.14.7.6.10 Verify R1 indicator 00004 on CRT. 

6.2.14.7.6.11 Start Analog Recorder 4A1-A3 chart drive at 5 wn/aec. 

MOTE: The readings on the Recorder and CRT Bust he taken 

iunediately after the transients have died out. 


6.2.14.7.6.12 


6.2.14.7.6.13 


Press the RUN indicator svitch on 4A4-K148 to RUN. Wait 
until tape stops. 

After the transients have died out, stop recorder 4A1-A3* Record 
the initial (0 ♦ 1.00 degrees) and final (-4.20 ♦ 1.18, -I.32 degrees) 
values of CO 2239 SCS XAi BOOT £RROR on the high rate channel. 


6.2.14.7.6.14 Record the value of the following signals in Table HI on CRT. 

Table XII Signal Requirements 
Signals Requirements 

a. CO 2209 SCS PITCH HtROR 0 + 1.00 degrees 

b. CO 2239 SCS YAH BODY -4.20, +1.1B, -1.32 degrees 

c. CO 2241 SCS YAH OFFSET -5*00, +1.23, -1.37 degrees 

d. CO 2269 SCS ROLL BODf -2.70, 4-1.11, -1.23 degrees 

e. CO 2271 SCS ROLL OFFSET UA to UUU degrees 

6.2.14.7.6.15 Record indications on the MIDDLE QIMBAL channel of the BfJ-CEU 

DIFFSUSVCE Meter. The MIDDLE Indicator on the DfJ-CDU DIFFERENCE 
Meter be 4*5.0 ♦ 1.0 degrees. Record phase. 

6.2.14.7.7 Roll Error (+5.0 and -5.0 degrees) 


6.2.14.7.7.1 


6.2.14.7.7.2 


Enter the code 2 022 000 000 into C-START Module 4A1-A5-C156. 
Press the ZEQ/SEAL pushbutton to call up CG 2269 SCS ROLL BOOT 
Error on 4A1-A3-CH1 or 2. 

Press the RUN indicator svitch on 4A4-K148 to RUN. Halt until 
tape stops. 


6.2.14.7.7.3 Verify R1 indicator 00005 on CRT. 

6.2.14.7.7.4 Start Analog Recorder 4A1-A3 at a chart speed of 5 am/aac. 

NOTE: The readings on the Recorder and CRT must be taken 

ismediately after the transients have died out. 


6.2.14.7.7.5 


Press the RUN indicator svitch on 4A4-K148 to RUN. Wait 
until tape stops. 
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6.2.14.7.5-15 

6.2.14.7.6 

6.2.14.7.6.1 

6.2.14.7.6.2 

6.2.14.7.6.3 

6.2.14.7.6.4 

6.2.14.7.6.5 
6.2.14.7-6.6 

6.2.14.7.6.7 


6.2.14.7.6.8 

6.2.14.7.6.9 


Record the value of the PITCH channel of the DU-CHJ DIFFERENCE 
Meter. The INNER indicator on the IMU-CDU DIFFERENCE Meter shall 
be +5 ♦ 1.0 degrees. 

Yaw Error (-*-5• 0 and -5.0 degrees) 

Enter the code 2 015 000 000 into C-START Module 4A1-A5-C156. 

Press the XEQ/SEAL pushbutton to call up CG 2239 SCS YAW BODY 
ERROR on 4A1-A3-CHI. 

Press the RUN indicator switch on 4A4-K148 to RUN. Wait until 
tape stops. 

Verily R1 indicator 00003 on CRT. 

Start Analog Recorder 4A1-A3 chart drive at 5 an/sec. 

NOTE: The readings on the Recorder 6.2.14.7*6.6 and CRT 

6.2.14.7.6.7 must be taken immediately after the 
transients have died out. 

Press the RUN indicator switch on 4A4-K148 to RUN. Wait until 
tape stops. 

After the transients have died out, stop recorder 4A1-A3* Record 
the initial (0 + 1.00 degrees) and final (+4.20, +1.32, -1.18 degrees) 
values of CG 2239 SCS YAW BODY. Record phase angles. • 


Record the value (including sign) of the following signals in 
Table XI on the CRT. 





Table XI 

Signal Requirements 


Signals 



Requirements 

a. 

CG 2209 

SCS 

PITCH ERROR 

0+1.00 degrees 

b. 

OG 2239 

SCS 

YAW BODY 

+4.20, +1.32, -I.I8 

degrees 

c. 

CG 2241 

SCS 

YAW OFFSET 

+5.00, +1.37, -1*23 

degrees 

d. 

CG 2269 

SCS 

ROLL BODY 

+2.70, +1.23, -1.11 

degrees 

e. 

CG 2271 

SCS 

ROLL OFFSET 

LLL to UUU 


Record indications on MIDDLE GIMBAL channel of the IMU-CEU 
DIFFERENCE Meter. The MIDDLE indicator on the CDU-IMU DIFFERENCE 
Meter shall be -5.0 + 1.0 degrees. 


Press the RUN Indicator switch on 4A4-K148 to RUN. Wait 
until tape stops. 


FORM MISI-M-a RKV. W4 
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6.2.14.7.7.6 


6.2.14.7.7.7 


After the transiets have died out, stop recorder 4A1-A3* Record 
the initial (0 + 1.00 degrees) and final (+4.20, +1.32, -1.18 degrees) 
values of CO 22^9, SCS ROLL BODY ERROR on the high rate channel. 

Record phase. 

Record the value (including the sign) of the signals specified 
on the CRT and shown in Table XIII. 



Table XIII 

Signal Requirements 


Signals 

Requirements 

a. 

CG 2209 SCS PITCH ERROR 

0 ^ 1.00 degrees 

b. 

CG 2239 SCS YAW BODY 

-2.Y0, +1.11, -1.23 degrees 

c. 

CG 2241 SCS YAW OFFSET 

0 + 1.00 degrees 

d. 

CG 2269 SCS ROLL BODY 

+4.20, +1.32# -l.lB degrees 

e. 

CG 2271 SCS ROIL OFFSET 

+UUU degrees 


6.2.14.7.7.8 Record indications of the OUTER OIMBAL channel of the DtJ-CEU 
DIFFERENCE Meter. The OUT® OIMBAL indicator on the IMU-CDU 
DIFFERENCE Meter shall be -5.0 + 1.0 degrees. 

6.2.14.7.7.9 Press the RUN indicator switch on 4A4-K148 to RUN. Wait until 
tape stops. 

6.2.14.7.7.10 Verify R1 indicator 00006 on CRT. 

6.2.14.7.7.11 Start Analog Recorder 4A1-A3 at a chart speed of 5 am/W:. 


NOTE: The readings on the Recorder and CRT must be taken 

immediately after the transients have died out. 

6.2.14.7.7.12 Press the RUN indicator switch 6n 4A4-K148 to RUN. Wait 
until tape stops. 

6.2.14.7.7.13 After the transients have died out, stop recorder 4A1-A3. 

Record the initial (0 + 1.00 degrees) and final (-4.20, +1.18, 
-1.32 degrees) of CG 2269, SCS ROLL BODY H*RQR on the hitfi rate 
channel. Record phase. 
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6.2.14.7.7.14 Record the value (including the sign) of the following signals 


6.2.14.8 

6.2.14.8. 

6.2.14.8. 


1 

1.1 


6.2.14.8.1.2 


6.2.14.8. 

6.2.14.8. 

6.2.14.8. 

6.2.14.8. 


1.3 

1.4 


1.5 

1.6 


in Table XIV on the CRT. 



Table XV Signal Requirements 


Signals 

Requirements 

a. 

OG 2209 SCS PITCH ERROR 

0 + 1.00 degrees 

b. 

OG 2239 SCS YAW BODY 

♦2.70, +1.23# -1.11 degrees 

c. 

CG 2241 SCS YAW OFFSET 

0 + 1.00 degrees 

d. 

CG 2269 SCS ROLL BODY 

-4.20, +1.18, -1.32 degrees 

e. 

CG 2271 SCS ROLL OFFSET 

-LLL degrees 


6.2.14.7.7.15 

6.2.14.7.8 


Record indications of the OUTER 0IMBAL channel of the TMU-CEU 
DIFFERENCE Meter. The OUT® GIMBAL indicator on the IMU-CEU 
DIFFHIENCE Meter shall be +5*0 £ 1.0 degrees. 

Verify that the K-RELAYS on CRT Indicates 010000. 


Entry Mode 

Taw Offset Error (+5 degrees) 

Enter the code 2 0l6 000 000 intp C-START Mode 4A1-A5-C156. 

Press XEQ/SEAL pushbutton to call up CG 2241 SCS YAH OFFSET H»0R 
on 4A1-A4-CH1 or 2. 

Press the RUN indicator switch on 4A4-A3-K148 to RUN. Wait 
until tape stops. 

Verify R1 indicator 00007 on CRT. 

Start Analog Recorder 4A1-A3 chart drive at 5 ns/sec. 

NOTE: The readings on the recorder and CRT wist be taken 

innediately after the transients have died out. 

Press the RUN indicator switch on 4A4-A3-K148 to RUN. Wait 
until tape stops. 

After the transients have died out stop recorder 4A1-Ae and 
record the initial (0 + 1.00 degrees) and final (+5*0, +1.37# 
-1.23 degrees) of CG 224l YAW OFFSET BtROR on the high rate 
channel. Record phase. 


FORM M1 Jl — H— t MV. *-44 
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6.2.14.8.1.7 Record the amplitude (and sign) of the following signals In 
Table XV on the CRT. 

Table XV ' Signal Requirements 


a. CO 2209 SCS PITCH ERROR 

b. CO 2239 SCS YAW BODY 

c. CO 2241 SCS YAW OFFSET 

d. CO 2271 SCS ROLL OFFSET 


Requirements 

0.00 + 1.00 degrees 
♦4.20, +1.32, -1.18 degrees 
♦5»0, +1-37* -1.23 degrees 
LLL to UUU degrees 


6.2.14.8.1.8 Record Indications of the MIDDIE GIMBAL channel of the IMU-CDU 
DIFFERENCE Meter. The MIDDIE GIMBAL indicator of the IMU-CDU 
DIFFERENCE Meter shall be -5.0 + 1.0 degrees. 

6.2.14.8.2 Roll Offset Error (+5 degrees) 

6.2.14.8.2.1 Enter the code 2 024 000 000 into C-START Module 4A1-A5-C156. 

Press EXQ/SEAL pushbutton to call up CG 2271 SCS ROLL OFFSET 
JRROR on 4 Al-A3-CHI or 2. 

6.2.14.8.2.2 Press the RUN Indicator switch on 4A4-A3-K14S to RUN. Wait 
until tape stops. 

6.2.14.8.2.3 Verify R1 indicates 00006. 

6.2.14.8.2.4 Start Analog Recorder 4A1-A3 chart drive at 5 mm/sec. 

NOTE: At the end of tape reading the IMU will be in FINE ALIGN 

Mode for 100 seconds, fhe IMU will then proceed to 
ENTRY Mode. The readings on the recorder 6.2.14.8.2.6 and 
CRT 6.2.14.8.2.7 must be taken immediately after the 
transients have died out. 

6.2.14.8.2.5 Press the RUN indicator switch on 4A4-A3-K148 to RUN. Wait 
until tape stops. 

6.2.14.8.2.6 After the transients have died out, stop recorder 4A1-A3 and 
record the initial (0 + 1.00 degrees) and final (+5.00, +1.62, 
-1.38 degrees) of CG 2271 SCS ROLL OFFSET H*R0R on the high 
rate channel. Record phase. 


FORM M HI—M—I MV. M4 
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6.2.14.8.2.7 Record the value (including the sign) of each of the following 
signals in Table XVI Monitored on the CRT. 

Table XVI Signal Requireaents 


6.2.14.8.2.8 


6.2.14.8.3 

6.2.14.8.3.1 


6.2.14.8.3.2 


CO 2209 SCS PITCH HIROR 
CO 2239 SCS YAW BODY HtROR 
CO 2241 SCS Y AH OFFSET ERROR 
CO 2271 SCS ROLL OFFSET BIROR 


Requirements 

0 1.00 degrees 

♦0.17, el.09, -0.05 degrees 

0+1.00 degrees 

+5.00, +1.62, -1.3& degrees 


Record the indications on all channels of the DftJ-CEU 
DIFFERENCE Meter. The OUTER and INNER values shall be 0.0 + 1.0 
degrees. MIDDLE value shall be 0.30 + 1.0 degrees. 

Pitch Error (+5 degrees) 

Enter the code 2 013 000 000 into C-START 4A1-A5-C156. Press 
the XEQ/SEAL pushbutton to call up CG 2209 SCS PITCH on 
4Al-A3-CHI. 

Press the RUN indicator switch on 4A4-A3-K148 to RUN. Wait 
until tape stops. 


6.2.14.8.3.3 Verify R1 indicator 00009. 

6.2.14.8.3.4 Start Analog Recorder 4A1-A3 chart drive at 5 rm/sec. 

NOTE: ®ie readings on the recorder 6.2.14.8.3*6 and 

CRT 6.2.14.8.3.7 must be taken imnediately after 
the transients have died out. 


6.2.14.8.3.5 


6.2.14.8.3.6 


Press the RUN indicator switch bn 4A4-A3-K148 to RUN. Wait 
until tape stops. 

After the transients have died out stop recorder 4A1-A3 and 
record the initial (0 + 1.00 degrees) and final 
(+5.0, +1.37, -1.23 degrees) of CG 2209 SCS PITCH ERROR on 
the high rate channel. Record phase. 





6.2.14.0. 
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3.7 Record the value of the following signals in Table XVII on 
the CRT. 


Table XVII 


Signal Requirements 


Requirements 


6.2.14.0. 


6.2.14.8. ; 

6.2.14.8. < 


6.2.14.8. 


a. CG 2209 SCS PITCH ERROR 

b. CO 2239 SCS YAW BODY 

c. CG 2241 SCS YAW OFFSET 

d. CG 2271 SCS ROLL OFFSET 


♦5.0, *1.37 9 -1.23 degrees 
0 + 1.00 degrees 
0 + 1.00 degrees 
LLL to UUU degrees 


The INNH* GIMBAL on IMU-CDU DIFFERENCE Meter shall be -5.0 ♦ 1.0 
degrees. “ 

Verify that the K-RELAYS on CRT-P17B-L19 indicates 100000. 

Press the RUN Indicator switch on 4A4-K148 to RUN. Whit 
until tape stops. 

Verify COARS ALIGN mode lamp is the only mode lighted on the 
IMU-CDU CONTROL PANEL. 

Verify 0UTH3, INNER, and MIDDIE GIMBAL angles on the CDU panel 
Indicate 0.0 ♦ 0.100 degrees. 


6.2.15.1 


6.2.15.2 


6.2.15.3 


Gimbal Friction Test 

Obtain the Gimbal Friction Test Tape No. F04C014-K00031-00 and 
install on TAPE READER. 

Set the POWER/ON Switch on the TAPE READER 4A4-A2 to ON. Perform 
the following steps on Console 4A4-A3 in sequence: 

a. Press the TAPE/KEY Indicator to TAPE. 

b. Press the FWD/REV indicator to FWD. 

c. Press the IND/CONT indicator to COOT. 

d. Press the IOAD/INH Indicator to LOAD. 

Set up Analoge Recorder 4A1-A3 to monitor the following signals: 

a. CG 2110 IGA TM IN 

b. CG 2140 M3A TM IN 

c. CG 2170 OGA TM IN 


FORM MtSt-M-2 RCV. M4 



NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISION 

13314 LAKEWOOD BLVO. DOWNEY. CALIFORNIA 

CODE IDENT. HO. 03953 


REVISION LETTER 


1 I T 


~1 I T 


6.2.15.4 Kress RUN indicator on K-148. Wait 90 seconds after tape stops. 

6.2.15.5 Press RUN indicator on K-148. Wait 60 seconds after tape stops. 

6.2.15.6 Press RUN indicator on K-148. Wait for tape to stop. 

6.2.15.7 Start Analog Recorder 4A1-A3 at 5 na/aec. Press RUN indicator 
on K-148 to initiate IG Clockvj.se Friction Test. After about 
9 minutes observe, CRT. When IG CDJ angle indication stops 
changing, stop analog recorder. IG CDU angle should be 

000 ± 010 degrees. 

6.2.15.8 Repeat 6.2.15.5 and 6.2.15.6. 

6.2.15.9 Start Analog Recorder 4A1-A3 at 5 nm/sec. Kress RUN 
indicator on K-148 to initiate IG Counter clockwise 

Friction Test. After about 9 minutes observe CRT. When IG CEU 
angle stops changing, stop analog recorder. IG CDU angle should 
be 000 ± 010 degrees. 

6.2.15.10 Repeat 6.2.15*5 and 6.2.15.6. 

6.2.15.11 Start Analog Recorder 4A1-A3 at 5 nm/sec. Press RUN 
indicator on K-l48 to initiate OG Clockwise Friction Test. 

After about 9 minutes, observe CRT. When OG CDU angle 
stops changing, stop analog recorder. OG CDU angle should 
be 000 ± 010 degrees. 

6.2.15.12 Repeat 6.2.15*5 and 6.2.15.6. 

6.2.15.13 Start Analog Recorder 4A1-A3 at 5 mm/sec. Press RUN indicator 
on K-148 to initiate OG Counter-clockwise Friction Test. 

After about 9 minutes, observe CRT. When OG CDU angle stops 
changing, stop analog recorder. OG CDU angle should be 

000 ± 010 degrees. 

6.2.15.14 Repeat 6.2.15.5 and 6.2.15.6. . 

6.2.15.15 Start Analog Recorder 4A1-A3 at 5 am/sec. Kress RUN indicator 
on K-148 50 initiate MG Clockwise Friction Test. After about 

3 minutes, observe CRT. When MG CDU angle stops c h a n g in g, stop 
analog recorder. MG CDU angle should be +Q50 * 010 degrees. 

6.2.15.16 Repeat 6.2.15.5 and 6.2.15.6. 

6.2.15.17 Start Analog Recorder 4A1-A3 at 5 mm/sec. Press RUN indicator 
on K-148 to initiate MG Counter-clockwise Friction Test. After 
about 3 minutes, observe CRT. When MG CDU angle stops changing, 
stop analog recorder. MG CDU angle should be +310 ±010 degrees. 
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6.2.15.16 Press RUN iniicator on K- ll*8. Wait for tape to stop and 

remove from TAPE READER. 

Observe the six active traces on the analog recorder. 
Determine that none of the traces indicate greater than 
7.5 VDC for a period not to exceed throughout the 
range of the active trace. 


6.2.15.19 
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6.2.1j6 Stabilisation Loop Stop Response Test 

6.2.16.1 Pro c e ed with this test If 6.2.b, Operate Poesr On Vert has been 
performed sad system operation has not been Interrupted. If 
system operation has been Interrupted, perform 6.2.2.2 Tun On 
Procedures before proceeding. Ensure that the Carry-on Co—end 
Stimuli Chit, Nodal Mo. Clb-200, is Installed and connected. 

6.2.16.2 Ensure (ME System is in the COARSE ALICE mode under ACC control. 

6.2.16.3 Set the TRANSFER switch on the INC CONTROL Panel to COMPUTER. 

Motet The computer PROGRAM ALARM will be llgited. Disregard and 
press ERROR RESET button on LKB DBIQf. 

6.2.16.5 Inner Olabal Response Test 

6.2.16.5.1 Enter the code 2 010 000 000 in 0-8TART Module bAl-A5-C156. 

Press the XEQ/SEAL pushbutton to call up GO 2107 IQA SERVO ERROR 
on 4A1-A3-G81. 

6.2.16.5.2 Insert the following sequence into Klb 8 t 

a. VERB bl, MOW 20, BITER 

b. 400000 
o. 400000 
d. 400000 
Malt 60 seconds 

6.2.16.5 .3 Insert VERB 36 Into Klb 8 . Press ENTER pushbutton. 

6.2.16.5 .b Enter 1000 into bA2-A6-R155* The top part of twitch should be 

limited. Ensure that no other function switches on bA2-A6-R155 
axe lighted. 

6 . 2 . 16 . 5.5 Press XEQ/SEAL pushbutton on bA2-A6-R155 to enter a 2 ♦ 0.2 VDC 
step into the 10 Stabilisation Loop. 

MOTE: If the transient cause by the step input does not 
die out within 5 seconds, remora IMU OPERATE power 
by opening the IMU MM A A MM B circuit breaker on 
the right hand circuit breaker panel. 

6.2.16.5.6 Start Analog Recorder MA1-A3 using a chart speed of 20 It*/SEC. 

6.2.16.5.7 Enter 0000 into bA2-A6-R155j the top part of switch should be 
out. Ensure that no other function switches on bA2-A6-155 **• 
lighted. Press XEQ/SEAL pushbutton to remove the step input to 

_ the IQ Stabilisation Loop. The bottom part of switch shall go out. 


EMBER 


* ) 
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6.2.16.5.8 


6.2.16.5.8.1 

6.2.16.5.8.2 

6.2.16.6 

6.2.16.6.1 

6.2.16.6.2 


6.2.16.6.3 

6.2.16.6.* 


6.2.16.6.6 

6.2.16.6.7 


6.2.16.6.8 


After transient has died out, stop Analog Recorder. Record the 
loop response tine toy measuring the tine interval between 
removing the step (initial disturbance) and the peak of thefirst 
overshoot. In addition, record the total nuaber of overshoots. 

The Inner Oiabal stabilisation loop response tine shall be less 
than 0.8 seconds. 

The nexinun number of overshoots on the torque motor input 
signals shall be two* 

Middle Global Response Test 

Enter the code 2 021 000 000 into C-START MODULE VA1-A5-0156. 
Press the XEQ/SEAL pushbutton to call up 00 2137 MCA SERVO 
ERROR on U1-A3-CH1. 

Insert the following sequence into KltS 

a. VERB *1, ROOT 20 ENTER 

b. 400000 ESTER 

e. 400000 ESTER 

d. 400000 ESTER 

Wait 60 seconds 

Insert VERB 36 into Kl48. Press ESTER pushbutton. 

Enter 0100 into HA2-A6-R1$5 to enter a 2.0 4 0.2 VDC 
step into the MO Stabilisation Loop. 

ROTBt If the transient caused by the step input does not die 
out within 5 seconds, remove IMU OPERATE power by 
o opening the IMU MSA A MSB circuit breaker on the 
Right Hand Circuit Breaker panel. 

8tart Analog Recorder 1|A1-A3 using a chart speed of 20 M^/SEC. 

Enter 0000 into *A2-A6-R155« The top part of switch shall go 
out. Ensure that no ether function switches on *A2-A6-R155 
are lighted. Press the XEQ/SEAL pushbutton to remove the step 
input to the NS Stabilisation Loop. 

After transients have died out, stop Analog Recorder. Record the 
loop response time by measuring the time Interval between 
removing the step (initial disturbance) and the peak of the first 
overshoot. In addition, record the total number of overshoots. 
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6.2.16.6*3.1 The Middle Olubal stabilisation loop response tine shall ha lass' 
than 0.6 seconds. 

6.2.16.6.8.2 The aaxinua maber of overshoots on tha torque aotor input 
signals shall ha teo. 

6.2.16.7 Outer Olabal Response Test 

6.2.16.7.1 Enter tha code 2 025 000 000 C-START Module HA1-A5-C156. Press 
XEQ/SEAL pushbutton to call up 00 2167 0QA SERVO ERROR 0a 
U1-A3-CH1. 

6.2.16.7*2 Insert tha following sequence into KlfcB. 
a. VERB kl, BOO 20, KRTER 

h. 400000 ENTER 

S. 400000 ENTER 

4. 440000 ENTER 

halt 60 seconds 


6.2.16.7.3 Insert VERB 36 into Klfc8. Press ENTER pushbutton*. 

6.2.16.7** Ehter 0010 into *A2-A6-R155. The top half of switch should he 
lifted. Ensure that no other function switches on *A2 A6-R155 
are lifted. 

6.2.16.7*5 Press XBQ/SEAL pushbutton on *A2-A6-R155 to enter a 2.0 4 0.2 VDC 

step into the 00 Stabilisation Loops. 

NOTES If the transient caused by the step input does not 
die out within 5 seconds, remove IMU OPERATE power 
by opening the DAJ MNA fc MCB circuit breaker on the 
Rlgrt Hand Circuit Breaker Panel. 

6.2.l6.7*6 Start Analog Raoordar HA1-A3 using a chart spaed of 20 MH/SEC. 

6.2.16.7*7 Enter 0000 into *A2-A6-R155# The top half of switch shall go out. 

Ensure that no other function switches on *A2-A6-R155 are lifted. 
Press the XEQ/SEAL pushbutton to renova tha atop input to tha 00 
Stabilisation Loop. 

6.2.16.7*8 After transient# have died out, stop Analog Recorder. Record 
the loop response tine by Measuring the tine Interval between 
renoring the step (initial disturbance) and the peak of tha 
first overshoot. In addition, record the total number of over¬ 
shoots. 
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6.2.16.7.8.1 The Outer Olabal stabilisation loop response tine shell be less 
than 0.8 seconds* 

6.2.l6*7*8.2 The maximum number of overshoots on the OQA SERVO ERROR signals 
shall be two. 

6.2*16*8 Insert the following sequence into Kl*8 
a* VERB *1, NOUR 20 ERTER 

b. 400000 EHTER 

e* 400000 ERTER 

0* 400000 ERTER 

6.2.17 TRIP Scale Factor Test 

6.2.17.1 Proceed with this test If 6*2. * Operate Power On Test or 
6.2.2.2 Tun On Procedure has been performed and system 
operation has not been Interrupted. If system operation has 
been Interrupted, perform 6.2.2.2 before proceeding. 

6.2.17.2 


6.2.17.1 

6.2.17.* 


Set up Analog Recorders *A3-A2 and *A1-A2 to monitor the 
fallowing ilgnAU: ; An^o« R.cord.r 


following signals: 

a. 00 2110 10 TN INPUT 

b. 00 21tO NO TN INPUT 

C. 00 2170 00 TN INPUT 

d. 0§ 2117 10 SERVO ERROR 

e. 00 21*7 m SERVO ERROR 
f • 00 2177 00 SERVO ERROR 


Start Analog Recorder chart drive using a speed of 1 Mj/Second. 
Recorder shall run for duration of this test. 

Insert and verify the following sequenoe Into Kl*8. 

VERB 57 ERTER 

00009 ERTER 

Observe 07 In MAJOR NODE 
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6.2.17.5 VERB 21, BOO* 30 shall flash on CRT requesting a load of the 

test nustoare. 8alect the desired Test Rubber from Table XVIII. 
Enter the appropriate + 0000X Into X1U6. Press the ERTR push¬ 
button. ” 


Table XVIII. Test Rubbers and Positions for IRIS Tests 


Test 

Rubber 

Oyro being tested sad 
direction of torque 

400001 

♦X 

-00001 

-X 

400002 

4Y 

-00002 

-T 

400003 

4Z 

-00003 

-z 


VOTES If all gyros are being tested, the test Mist 
be repeated once for each Test Rubber In the 
above table. If only one gyro Is being tested, 
the test need only be repeated for the two 
applicable Test lubbers. 

6.2.17.6 Turing the following operation, disregard the COO TAIL lamp 
Indication unless specified: 

The OW System will autoaatloally cycle througi ZERO BICODE, 
FIVE ALICHI, ATT COHT, FIVE ALICE, CQARS ALICE and FIVE ALIOV 
Modes. When augment Is eoapleted for the specific IRIO 
under test. It will be torqued through approximately 360 
degrees. There are six cycles of approxlaately 20 alnutes 
each, which correspond to both plus and ainus configurations 
of the X, T, and Z IRIO's. The approach tins period for one 
cycle test completion can be observed by performing the 
following sequences: 

a. Insert VERB U, VOUV 01 Into Kl48. Press ENTER 
pushbutton. 

b. Insert OI65O Into XIV8. Press EOTSR pushbutton. 

c. Verify on CRT that R1 Is cou nting down octally. 

When R1 has counted to aero, VERB 07 and EOUE 30 will 
be flashing. This Indicates completion of one of the 
six cycle IRIO teet. 



Inumber 
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6.2.17*7 Record the ralus displayed la register R1 CRT for tha 
appropriate Test Number In Table XIX. 

Table XIX. Display of Test Parameters 


Test Euniber 

Syuhol 

Dlsplsy In R1 

400001 

A *-* 

4 X X X X X 

-00001 

A« +x 

4 x X X X X 

400002 


4 X X X X X 

-00002 

A*+t 

4 X X X X X 

400003 

A«. s 

4 x X X X X 

-00003 

A« + e 

4 x X X X X 


Enter VERB 36 Into Xlb8. Press the ENTER pushbutton. Press 
The ERROR RESET svtloh on the LEB AOC DBKT. 

Repeat 6.2.17.1* through 6.2.17.11 until all Test number Inst m 
Table XVIII hare been utilised. * 

After all oonpletlon of all test numbers, stop the Analog Reeorder. 

Eater VERB ho, ROUX 20 Into Klbd. Press SERB pushbutton. 

Wait 90 seconds. 

Enter VERB bl, NOUN 20 Into KlA8. Press ENTER pushbutton. 

Enter 400000 Into IQ.48, throe tines, press IflfTRR pushbutton 
after each entry. 

Perform the following calculations t 

a. X IRIO Scale Factor Error 

*« ■ + A'-x 

• _.uWalUla. 

b. T IRIO Scale Factor Error 

Tb ^ *** A *-! _parts/milioa 


6.2.17*6 

6.2.17*9 

6.2.17*10 

6.2.17.10.1 

6.2.17.10.2 

6.2.17.10.3 

6.2.17.11 


REVISION LETTER 


T~ l I I I I E 
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6 . 2 . 1 ?. 12 


e. Z TRIG Seale Factor Error 


^ “ A*+z 


parts/million 


6.2.17.12.1 


The Seale Factor error deviation for eaoh IRIQ shall he less than 
♦ 1750 parts/ailllon. 


6.2.18 PIPA Scale Factor Determination Test 

6.2.18.1 P ro ce e d with this test If 6.2.2 Operate Power On Peat or 6.2.2.2 
Turn On Procedure has been completed and system operation has not 
been interrupted. If system Operation has been interrupted, 
perform 6.2.2.2 Turn on Procedure before proceeding vith this test. 

6.2.18.2 Verify the DffJ OPERATE poser has been applied and that the DflJ 
TEMP NODE switch has been in the AUTO OVERRIDE or PROPORTIONAL 
for a minimum of one hour* 

6.2.18.3 Verify that the TRANSFER switch is set to COMPUTER position. 

6.2.18. b Test Initiation 

6.2.18. H.l Insert and verify the following sequence into K-1^8 

'•2.' • a. VERB 57 ENTER 


6.2.l8.b.2 


Observe 07 in MAJOR MDDB. 

Observe VERB 06, MOUN 6l flashing. Rows R1 and R2 contain the EB - 
azimuth and lattltude respectively in degrees. I f R1 and R2 agree 
with known azimuth and lattltude Insert VERB 33# ENTER into KU8 and 
proceed to 6.2.l8.b.b. 


6.2.18 .3 Insert end verify the following sequence into Klb8. 

a. VERB 21 ENTER 

b. +X X X X X (Correct NB azimuth) ENTER 


d. 428523 (Correct NB lattltude') ENTER 

e. VERB 33 ENTER 
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Table XXI 


Position Ho. as Displayed in R3 

FIPA Being Tested and 
its Orientation 

00001 

X FIPA Op 

00002 

X FIPA Down 

, 00003 

Z FIPA Up 

00004 

Z FIPA Down 

00005 

T FIPA Up 

00006 

7 FIPA Down 


6.2.18.4.8 


6.2.18.4.9 
6.2.18.4*10 
6.2.18.4* UL 
6.2.18.4*12 
6.2.18.4.13 

6.2.18.5 


If it is desired to perfora the test la the next position, enter 
VERB 33 into Kl48. Press the BITTER pushbutton and return to 
6.2.18.4. After completion of position 6, the test shall be 
terminated by entering VERB 34 Into Kl48. Press the BITTER 
pushbutton. 

Enter VERB 40, VOW 20 into Xl48. Press the ESTER pushbutton. 

Enter VERB 41 BOOT 20 Into B.48. .Press the BITTER pushbutton. 

Enter 400000 into 10.48. Press the BITTER pushbutton. 

Enter 400000 into K148. Press the BITTER pushbutton. 

Enter 400000 Into 10.48. Press the ENTER pushbutton. The CQARS 

ALIGN node leap shall llgit. 

Caleulstlons 


* , 


FORM MISI-H-X RKV. Ml 


4 












6.2.18.5.3.1 These values shall fall vithin tOO PPM of the nominal 8? of 
5.85 em/sec/yulse. 

6.2.18.5.V Compute the PIPA biases using the values computed in 6.2.18.5.1 
and 6.2.18.5.2 as follows: 

b* - (*1 + ^2) 

„ ______ 

\ - (A 3 * V « _ 

B, - (A ; ♦ V . _____ 

2 

6.2.18.5 A.l These values shall fall vithin 0.0 + 0.50 cn/sec 2 . 



6.2.18.6 Specification MA 0201-3179 Table III shall be utilised for 
calculations. 

6.2.18.7 Verily PIPA Scale Factor Determination Test passed 6r failed. 

6.2.19. IBIQ Coefficient Determination Test 

6.2.19.1 Proceed vith this test if 6.2.Operate Power On Test or 6.2.2.2 
Turn On Procedure has been performed, and system operation has 
not been interrupted. If system operation has been interrupted, 
perform Turn On Procedure of 6.2.2.2 before Proceeding vith this 
test. 


6.2.19.2 

6.2.19.3 


Verify or set transfer svitch to COMPUTER. 

Obtain, verify and record the azimuth orientation of Spacecraft 
Z Axis. 
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6.2.18.5.1 The values obtained froa R1 and R2 for each position are ooabined 
as follows: 


Contents of (Rl). 


- 4 x X X X X 


Where 1 ■ Position lumber 


Contents of (R2) 


6.2.18.5.2 Compute the average Q for each PZPA using froa step It 
a. for X - PIPA 0* - % - Ag 


b. for Z - PIPA 0- 


A3 - A^ 


forY -PIPA 0 y Aj - Ag 


6.2.18.5.3 Compute the PIPA scale factors using five significant figures 
froa 6.2.18.5.2 and the value of local gravity obtained froa 
Table XXII. 


hjt - >.85 (loci g) 


h . 5.05 (loci g) 

* 



. 5.85 (loci g) 


RCV. M4 
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6.2.19A Insert and verify the following sequence Into KlH8. 

a. VERB 57 ENTER 

b. Observe VERB 21, VOW 01 Flashing 


d. Observe 07 In MAJOR MODE 

6.2.19.5 Observe VERB 06, HOUR 6 l flashing. Rows R1 and R2 shall contain 
the nav base azimuth and test site lattitude respectively. If 
the azimuth and lattitude Indications are In agreement with the 
known values for these parameters press VERB 33, ENTER on K1U8 
and proceed to 6.2.16.7* 

6.2.19.6 Insert and verify the following sequence Into KLfc8. 

a. VERB 21 ENTER 

b. X X X • X X (correct NB azimuth) ENTER 

c. VERB 22 ENTER 

d. X X X . X X (‘oorreet sitelatitude) fcVTER - 

e. VERB 33 ENTER 

6.2.19.7 Observe VERB 06, NOUN 66 flashing with Rows Rl, R2, and R3 
Indicating: 


Rl 400032 


R3 400001 


If the above Indications are present on the CRT or D6KI Insert 
VERB 33, ENTER Into £U8 and proceed to 6.2.19.9* 
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6.2.19.8 


Insert and verify the following sequence Into Klfc8. 


a. VERB 21 
h. 01231 


A. VERB 21 


f. 400000 ENTER 

g. VERB 21 HOUR 02 ENTER 

h. 01223 BITER 

1. 400001 ENTER 

j . VERB 33 EIHCKR 

6.2.19.9 The OAif system will now cycle througi the following nodes as 
indicated on the DfiJ CONTROL Panel. 

a. ZERO ENCODER 

b. FINE ALIGN 


e. dry OORT 
d. FINE ALKBI 


COARS ALIGN 


f. FINE ALICW 


6.2.19.10 After approxieately 3 minutes record CRT inldcatlon of 10, NO 
and 00 CDU's. 

6.2.19.11 After approxieately lV minutes, VERB 06, NOUN 66 will appear 
flashing. Record indication of R1 and R2. 


NOTE: R1 should be 4 00000, 







[HUMBER 


PACE 


6.2.19.1 2 

6.2.19.13 


6.2.19.1* 

6.2.19.13 

6.2.19.16 

6.2.19.17 
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To repeat test for positions 2 through 6 insert VERB 33 ENTER 
tvioe into Klfcd after performing 6.2.18.11 for each position 
except after position 6. 

Insert and verify the following sequence into KL46s 


fte 

VERB 33 


ENTER 

0# 

Observe VERB 06, NOUN 66 

fleshing 

0# 

VERB 21 

NOUN 02 

ENTER 

tt# 

01231 


ENTER 

• e 

+00032 


ENTER 


VERB 21 

NOUN 02 

ENTER 

ge 

01232 


ENTER 

At 

+00001 


ENTER 


VERB 21 

NOUN 02 

ENTER 

k. 

01223 


ENTER 

1. 

+00001 


ENTER 

a. 

VERB 33 


ENDS! 


NOTE i Approximately 90 seconds after the final entry 
into the FINE ALIGN node (f below) perform 

6.2.19.13. 

The Old! System will now cycle through the following node as 
lari lea ted on the DO CONTROL panel. 

a. ZERO ENCODER 

b. FIRE ALIGN 
0. ATT carr 
d. Fin ALIGN 
a. CQAR8 ALIGN 
f. FINE ALIGN 

Insert and verify the following sequence into KL48: 

a. VERB 06 NOUN 20 ENTER 

Record the indications of USB DSKX rows Rl, R2 and R3* 

After approxinately 1* minutes, VERB 06, NOUN 66 will appear 
flashing. Record indication of R1 and R2. 


6 . 2 . 19.16 


Repeat the test for positions 2 through 6 by Inserting VERB 33 ENTER 
into KL48 after 6.2.19.17 and than performing 6.2.19.13.a through 
6.2.19.17* 
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6,2,20 Fine Alignment Teat 

6.2.20.1 Proceed vlth this tost if 6.2.4 Operate Power On Test haa been 
eivpleted end system operation hasnot been interrupted. If 
system operation has been interrupted, perform 6.2.2.2 Turn On 
Procedure. 

6.2.20.2 Prior to performing this test, the Q&H Installation Qualification Fixture 
■hall be installed on the supporting fixture and adjusted to permit 
proper operation of the QfcN optics. The azimuth supplied by the 
azimuth autoset (Ref. Xo. 1) shall be known to ♦ 30 minutes of arc. 

JOTS: GUI System shall have had OPERATE power applied 
for a minimum of one hour. System shall be in 
CQARS3 ALIGN mode under computer control with 
gimhal angles at zero. 

6.2.20.3 Set OPTICS mode switch to ffiRO OPTICS. After ZERO ENCODER lamp has 
extinguished onCondition Annunciator panel, return OPTICS mode switch 
to MANUAL. 

6.2.20.4 Initiate the test by inserting the following into Kl4ds 

a. VERB 57 ENTER 

b. Observe VERB 2 1, NOU N 01 flashing 

C. 00003 ENTER 

d. Observe PROGRAM lights, 07 


6 . 2 . 20.5 


6 . 2 . 20.6 


6 . 2 . 20.7 


Observe that the ZERO ENCODER lamps on Condition Annunciator and DfJ 
CONTROL panel light and then extinguish. 

Observe VERB 06, N3UH 6l flashing with the following displays 

a. R1 ♦ xxx.xx (45.000, ♦ s/C AZ degrees) 

b. R2 ♦ 00000 (TOT 1 EL, degrees) 

e. R3 00001 (TOT number) 

If R1 sad R2 are correct for present location insert VERB 33, ENTER into 
10.48 and proceed to 6.2.20.9* 

To correct Rl, insert and verify the following into 10.46 s 

a. VdlB 21 ENTER 

b. + xxx .xx (45.000 ♦ S/C AZ) ENTER 


FORM M 1*1—H—I nKV. M4 



I NUMBER 


RACE 
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6*2*20*8 To correct R2, insert and verify tbs following into Kl48s 



a* VERB 22 

ENTER 


b* ♦ 00000 

ENTER 


o* VERB 33 

ENTER 

6.2*20.9 

Observe VH© 06, 

mm 61 flashing with the follovli* displays 


a* Rl * xxx* xr 

: (-45.000 + S/C AZ degrees) 


b. R2 ♦ 00000 

(TOT 2 EL, degrees) 


e* R3 00002 

(VQV znnber) 

■j.lC.L w*.V. 

If RL and JK2 are correct forpreseot location insert VERB 33# ENTER 
into 10.46 end proceed to 6.2.20.12. 

6*2*20*10 

Vo correct Rl, 

insert and verify the following into Kl46i 


a* VERB 21 

QiTBrt 


b* ♦ xxx*xx (-45*000 + S/C AZ) SNEER 

6*2*20*11 

Vo correct R2, 

insert and verify the following into Kl4ds 


a* VERB 22 

ENTER 


b* + 00000 

ENTER 


e* VERB 33 

ENTER 

6.2.20.12 

Observe VERB 06 

•, HOUR 6l flashing with the following display* 


a* Rl 4 13500 

(m a 2) 


b) R2 + 26516 

(LAI) ■ ' 


If Rl and R2 are correct for present location, insert VERB 33, ENTER 
into 10.48 and proceed to 6*2*20*1£* 

6*2*20*13 Vo correct Rl insert and verify the following into KL48s 
a* VERB 21 ENTER 

b* ♦ 13500 (correct 91 A2) ENTER 









6.2.20.23 Observe VERB 21, SOUS 30 flashing, insert sad verify 00002, ESTER 
into 10.46. 

6.2.20.24 Aspect 6.2.20.1 6 through 6.2.20.19. 

6.2.20.23 Approximately J minutes after the DiJ enters the FDR ALIOS mode, 

VERB 06, SOUS 66 viLL flt\ah. R1 (thOle) and R2 (fractional) will 
^ nt*1n the misalignment (are see) of the X P3PA IA shout the Z~g. 
Record end insert VERB 33, ENTER. R1 (vhole) and R2 (fractionary 
vill contain the misalignment (axe sec) of the X P1PA IA about 
Xgf Record R1 and R2. 

6.2.20.26 Insert and verify VERB 34# ESTER into D.48. 

6.2.20.27 Repeat 6.2.20.4 through 6.2.20.14. 

6.2.20.26 Observe VERB 21, 1001 3* flashing, insert and verify 00003# Em 
into 10-46. 

6.2.20.29 Repeat 6.2.20.1 6 through 6.2.20.19* 

6.2.20.30 Approximately 7 minutes after the DC eaters the FDB AlION mode, 

VERB 06, ROUE 66 vill flash. R1 (vhole) and R2 (fractional) vill 
contain the misalignment (arc see) of the X PIPA IA shout Z~,. 

Record and insert VERB 33# BTCSU R1 (vhole) and R2 (fractSnal) vill 
contain the misalignment (are sec) of the Z PIPA IA shout the Xg|» 
Record R1 and R2. 

6.2.20.31 Insert and verify the follovlng into KL4Ss 


VERB 34 


amsR 

VERB 41 

KJU1 20 

ENTER 

4 00000 


ENTER* 

4 00000 


ENTER 

4 00000 


ESTER 


6.2.20*32 The misaligned angle of an IA about any M axis shall be 1^0 arc 
seconds or less. 
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6.2.21.1 Proceed vlth this test if the Operate Powr On Test 6.2.4 or the 
Turn On Proc edure of 6 .2.2.2 hu boon conplated and system operation 
has not been interrupted. If syat«i operation has been interrupted, 
perform the Tun On Procedure of 6.2.2.2 before proceeding. 

6.2.21.2 Load the Oyroeoapasslng Data Load Tape (J04C014KD0033-00) on the tape 
reader. This tape loads nominal IRIG and PIPA parameters for QliH 121 
and also loads gyxoeompasslng azimuth, latitude and Bay. Base azimuth 
for testing in the M30B. After display and verification of the data 
load, the tape will initiate the Prelaunch Alignment Program. 

6.2.21.3 Start tppe reader. 


6.2.21.4 


After the tape reader stops, the data load may be changed by performing 
the following sequences. 


6.2.21.4.1 If required to change the IKIO or PIPA data loads 

a. Convert the data from engineering units to the AQC octal 
as stored in erasable mamory. 

b. load the octal data into the AQC by inserting the following 
sequence into Kl48. 

VERB 21 mm 02 EVER 

Tim ERTR (E-Hamory address) 

XXXXX EOTF (OCTAL data) 

6.2.21.4.2 If required to change the gyrocompassing azimuth data loads 
a. Perform the following calculations 

Oyrocompassing Azimuth x ^334 a aaAA.BHBBB 


b. Load correction into AQC by inserting the following sequence 
into Kl4ds 


VERB 21 
01504 
30AAAA 
VERB 21 
01505 


BOOH 02 

ElfFR 

EBTR 

HOUH 01 

KlfTR 

BKTR 


(8 ■ sign) 
KHTR 
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'11111 rr 

FACE 


6.2.21.4*3 If required to change the nay. bass azimuth data loads 
a* Parfozm the follovlng calculations 

Ml™** x 16384 - EEEE.rrrrr 


h. Load correction Into M3C by Inserting the follovlng sequence 
into Kl48s 


VERB 21 

01 612 
SOEEEB 
VERB 21 
01613 
SROT? 


■DUE 02 
EHTR 
E2TCR 
SOUS 01 
ERTR 
EMR 


(s - sign) 

(EHTR) 


6.2.21.4.4 If required to change the latitude data loads 
a* Perform the follovlng calculations 

z 16384 - MMC.MNKN1I 


b. Load correction Into AOC by Inserting the follovlng sequence Into 
KUds 


VERB 21 

BOOT 02 

EKER 

01502 

EKTR 


S0MM44 

EKTR 


VERB 21 

BOOT 01 

BRER 

01503 

EITTR 


Fymnnf 

EWR 



6.2.21.5 Start the tape reader* 

6*2*21*5*1 tfcen the tape reader stops, observe VERB 06, BOOT 6l flashing with R1 
displaying gyrocoapasslng azimuth 4*77.99 degrees vlthln + 0*01 degrees* 

6*2*21*6 Start the tape reader* 

6.2.21.6.1 ttiea the tape reader stops, observe VERB 06, MOOT 6l flashing vlth R1 
displaying lav. Base azimuth, +165.00 vlthln 0.01 degrees and B2 
displaying local latitude, +26.516 vlthln 0.006 degrees* 
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6.2.21.7 Start tha tape raadar to initiate tha Initialization and Inartial 
Reference portions of tha Pralaunoh alignment Frog rn. Major Mode 
will indicata 01. 

6.2*21.8 Vithln IX) ninutas tha MAJOR MODE lights will indicata 02 on tha CRT 
and DSKX whan tha program antars tha gyrocosqpass portion of tha PRE- 
LAUNCH ALIGNMENT program. At this tins, and during aaeh succeeding 
15 minute interval for tha duration of tha test, record in Table 6.1 tha di 
tha dial readings for tha Outer Glmbal, Inner 0label and Middle 
0label COU's. After recording tha first (t*0) sat of data Immediately 
proceed to step 6.2.21.9. 

6.2.21.9 Sat the * ‘ COMTRDIIER MODE switch to DIRECT, 

OPTICS MODE switch to ZERO OPTICS, and CGHEROLIER SPEED switch to MED 
on tha GUI Indicator Control Panel. 

6.2.21.10 After tha ZSRO ENCODER alap on Event Module 4A3-A4-K1"7 extinguishes 
sat tha Optics Mode switch to MANUAL. 

6.2.21.11 Ester the following Inputs into KLk 8s 


YERB 37 9 ERR 
03, EKER 

MOTE: Tha 03 Will appear in tha HOUR lim its when entered. 

Following tha pressing of tha ENFR pushbutton, the ROUE 
lights will be blanked. When the test is entered, 03 will 
appear in tha MAJOR MODE limits within 10 seconds and tha 
KEI REU2ASE on tha DSKX will illuminate. 

6.2.21.12 Observe that the Major Mode lights indicata 03 on tha CRT. 

6.2.21.13 Press tha KEY RELEASE Pushbutton on the USB DSKX. 

6.2.21.14 Perform paragraphs 6.2.20.6 through 6.2.20.11 of tha OWf PUS 
ALIGNMENT TEST, to enter tha correct. eoaponente for TARGETS 1 and 2. 

6.2.21.15 Observe that tha "MARK" connand, YERB 51 i* flashing on the CRT and 
DSKX and that tha following values are displayed in Rl, R2 and R3« 


♦ XXXX4. 

♦ 00002 
♦ £0000 


(Target #L) 
(Target #2) 
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•In Align the SET StLOS vlth the reticle dot on Target #L. Vfcen 
aligned, press the NARK pushbutton* 

•l6.1 If not satisfied with the NARK, enter VERB 52 into 10.48 or DEB 
DSKT. Press ENTR pushbutcon and repeat step 6.2.21.16. If 
satisfied vith the "MARK* 1 proceed to 6.2.21.17• Observe that VERB 51 
continues to flash on CRT and DSXX. 

.17 Align the SET StLOS vith the reticle dot on Target #2. When aligned, 
press the NARK pushbutton. Observe 50 in the VERB lights on the CRT 
and DSXX requesting operator action* 

•17*1 If not satisfied vith this "NARK" reject it by entering VERB 52 into 
KL48 or USB DSXX. Press EHTR pushbutton end repeat step 6.2.21.1V* 

If satisfied vith the HARK", prees the ERR pushbutton and proceed 
to 6*2*21 *18. 

•18 Observe the folloving displays on the CRT and IEB DSXXt (Rl, R2 and 
R3 contain the three niseiIgnaent angles)* 

vh€b 06, mm 67 (flashho) 

Rl + XX.XXX (X Oyro Torqulng Angle) 

R2 ♦ XX.XXX IX Oyro Torqulng Angle) 

R3 ♦ XX.XXX (Z Oyro Torqulng Angle) 

.19 Inter the folloving into Kl46t 


VERB 21 
VEU 22 
VERB 33 


ERR 00000 
ERR 00000 


X set torq / to 0 
X set torq £ to 0 


•20 Observe and verify that the NAJDR N0I8 lights indicate 02 on the CRT 
and DSXX. 

•20.1 Whit tvo (2) hours before proceeding. 

•21 Repeat steps 6.2.21.9 through 6.2.21.18. Record the readings for the£ 
appropriate gyros la Table 6.2* (Plrst Reading, Data Set #2)* 

.21.1 Enter the folloving inputs into Kltds 

VERB 34 EHTR 
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6.2.21.22 Repeat steps 6.2.21.9 and 6.2.21.1B two (2) more tines to obtain the 
second and third readings. Each tine that 6.2.21.18 Is completed, 
record the readings for the appropriate gyros in Table 6.2, and 
enter the following into 10.48: 

VERB 34 ERR 

6.2.21.22.1 Calculate the average value of the three readings for each gyro 
and record In Table 6.2. 

6.2.21.23 At 30 minute intervals perform steps 6.2.21.23.1 through 6.2.21.23.3 
three tines to obtain data seta 3 and 4. 

6.2.21.23.1 Repeat steps 6.2.21.9 through 6.2.21.18. 

6.2.21.23.2 Record the contents of Rl, R2 and R3 for the appropriate gyros 
in Table 6.2* 

6.2.21.23.3 aster the following Into KL48 i 
VERB 34 ERR 

6.2.21.24 Calculate the average value of the three readings for each gyro 
In each data set. Record in Table 6.2. 

6.2.21.24.1 The average values recorded in Table 6.2, data sets 2, 3 and 4 
shall be: 

+ 0.09 degrees or leas on X 
7 0.0$ degrees or less on X 
7 0.60 degrees or lees on Z 

6.2.21.24.2 The average values for data sets 3 and 4 shall not deviate from the 
average value for data set 2 by more t h a n the following smounts: 

♦ 0.02 degrees or less than X 
7 0.02 degrees or less than X 
7 0.08 degrees or less than Z 

BOTE: Coordinate the next steps with the test conductor 
before proceeding. 

6.2.21.2$ After recording data set 4, have the Input voltage to the GUI system 
adjusted to 26.1 volts dc for a period At one hour. 
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6.2.2I.25.I The following lamps on Event Module 4A3A5E1 shall be lighted: 


a. 26 V DC AOC 

to. 26 V DC OPERATE/!!© 

e. 26V DC OPTICS 

6.2.21.25.2 Record voltage readings on the CRT of the following signals on 


the data sheet: 

Measurement 

List Ho. Signal 

a. CO 11*00 IMJ 2.5 Y 25.6 KB 

&ippiy 

Requirement 

2.1 to 2.9 VRMS 

to. 

CO i4oi 

OPT 2.5 Y 25.6 KC 

Supply 

2.1 to 2.9 VRMS 

e. 

CO 1301 

IMJ 2 Y 

3200 CPS Supply 

2.9 to 4.10 VRMS 

d. 

CO 1101 

-28 VDC 

ELECTRONIC 

-33.7 to -21.3 YDC 

e. 

co 1030 

♦3 ydc 

AOC 

Supply 

+1.88 to 4.12 YDC 

f. 

CO 1020 

+13 YDC 

AGC 

aipply 

♦11.7 to +14.3 VDC 

g' 

CO 1201 

IMJ 26 Y 

800 CPS 


27.0 to 29.9 YRMS 

h. 

co 1203 

IMJ 26 Y 

600 CPS 

5* 0° 

24.7 to 30.3 VRMS 

1. 

CO 1202 

IMJ 26 V 

800 CPS 

5* -90° 

26.1 to 29.9 VRMS 

J. 

CO 1204 

CDU 26 Y 

800 CPS 


26.1 to 29.9 YRMS 

k. 

CO 1211 

OPT 26 Y 

800 CPS 

27 to 29 VRMS 

1. 

CO 1212 

OPT 26 Y 

800 CPS 

5* -90* 

26.1 to 29.9 VRMS 


6.2.21.25.3 Repeat steps 6.2.21.23.1 through 6.2.21.23.3 three tines thirty 

minutes after adjustment of the 0&I input voltage to 26.1 volts de. 

6.2.21.25 A Repeat steps 6.2.21.23.1 through 6.2.21.23.3 three tines one hour 

after adjustment of the Q&H input voltage to 26.1 volts dc. Record 
the data as data set 6 In Tatole 6.2 and calculate and record the 

average values. 

6.2.21.26 Have the input voltage to the QUI system adjusted to 31*3 volts de 
for a period of one hour. 

6.2.21.26.1 The following lamps on Event Nodule 4A3A5E1 shall toe lighted: 

SIGHAL 

a. 28 V DC AOC 

to. 26 Y DC OPERATE DCI 

c. 26 Y DC OPTICS 

6.2.21.26.2 Record the voltage readings for the signals listed In 6.2.21.25.2. 
The requirements shall toe those listed In 6.2.21.25.2. 
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6.2.21.26.3 Repeat steps 6.2.21.23.1 through 6.2.21.23.3 three times thirty 
minutes after adjustment of the GUI Input voltage to 31.3 volts dc. 
Record the data as data set 7 In Table 6.2 and record the average 
values. 

6.2.21.26.4 Repeat steps 6.2.21.23.1 through 6.2.21.23.3 three times one hour 
after adjustment of the GUI Input voltage to 31*3 volts dc. Record 
the data as data set 6 In Table 6.2 and calculate and record the 
average values. 

6.2.21.27 Have the Input voltage to the GUI system adjusted to 26 volts de. 


6.2.21.26 inter the following Into the KL48: 


VERB 37 
00 

VERB 40 
VERB 41 
♦00000 
♦00000 
♦00000 


EHER 

ENTR 

mm 20 

HOUR 20 

ERTR 

EKFR 


EFTO wait 90 seconds 
EKTR 


6.2.21.29 Verify that COARSE ALIO! Is the only mode leap lighted on the IMG 
Control Panel. 
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1. INTRODUCTION 

1.1 'Rie individual Spacecraft (SC) installed Guidance and Navigation 
(G&N) System to be checked out per this process specification shall 
consist of one of each of the following major assemblies: The 
applicable part numbers shall be determined by drawing .No* 2014999* 

1 - Optical Unit Assembly 

1 - Navigation Base Assembly, Block II 

1 - Inertial Measurement Jhit (IMU) & PIPA Elect. Assy. 

1 - Power and Servo Assembly (PSA) 

1 - Apollo Guidance Computer Group 

1 - G&N Interconnect Harness Assembly 

1 - Signal Conditioner Assembly 

1 - Display and Control Group (D & C) 

1 - Coupling Data Unit 

1.2 Ihe G&N System herein shall be identified as a Block II system. The 
computer contains the SUNDIAL C or D program test ropes in the core 
rope memory. 

2. SCOPE 

2.1 Ibis specification outlines the checkout requirements for the 
G&N System installed in the Apollo Command Module Spacecrafts. 

2.2 This document Is to be used as technical support for all Block II G&N System 
test documentation for Command Module spacecraft testing. This document 
shall be amended by addendum to support applicable hardware, mission, or 
program differences. 
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3. APPLICABLE DOCUMENT 

3.1 Documents Required by This Specification 

3.1.1 When the requirements of this specification conflict with the drawing 
requirements, the drawing requirements shall have precedence. 


PS 2015000 

Master End Item Specification, Part II, 

Product Configuration and Acceptance Test 
Requirements, G&N Spacecraft Equipment 

Command Module, Block II 

ICD MH01-01307-216 

CDU to TVC Servo Amps Electrical Block II 

ICD MH01-01324-216 

Attitude Error Signals Electrical Block II 

ICD MH01-01325-216 

Total Attitude Signals 

ICD MH01-01327-216 

G&N Electrical Inpuw Power 

ICD MH01-01328-216 

G&N Data Transmission to Operational and 

Flight Qual. Telemetry 

ICD MH01-01342-216 

G&N System Caution and Warning System Interface 

ICD MH01-013^9-^l6 

G&N Thermal Requirements for Block II AGE 

ICD MH01-01344-216 

Mode Control Signals s/C to ISS Discretes 

ICD MH01-01335-200 

Electrical Inertial Temperature Controller 

ICD MH01-01380-216 

Command Module Guidance Computer Electrical 
Interfaces Block II 

ICD MH01-01386-216 

Attitude Error to SIVB 

MH01-01390-200 

G&N PSA Adapter Module ACE-S/C DIMS and 

DTCS Block II Vehicles. 

MA0201-5108 

ACE-S/C Computer Subprogram Program 

Requirements 2TV1, NAA 

MA0308-0107 

Mechanical Installation Specification for 

Apollo Guidance Equipment 2TV1 

MA06l0-0l3A 

Contamination Control - Apollo Command 

Module and Service Module 

SID 65-16^2 

Apollo Conmand Module/Service Module 

Measurement Requirements for Block II 
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4.o 

4.1 


MATERIAL AM) EQUIPMENT 

The following test equipment shall be vised to perform the requirements 
of this specification. If protection to personnel and equipment is 
not decreased, items, except government furnished parts, equivalent 
to those listed may be used. 


ITEM 

1 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


QUANITY 

1 


DESCRIPTION 

Digital Test Measurement System Model 
No. C14-206 

Digital Test Command System, Model 
No. C14-207 

Data Interleaver System, Model No. C14-232 

External Digital Test Command Unit Model 
No. 014-231 

S/C Ground Power Supply Model No. C14-410 

Breakout Box, Test, Cm-SM Adapter Model 
No. C14-467 

Electrical Cable Set, Model No. C34-391 

Inertial Components Temperature Controller 
(ICTC) Model No. 513-100 

PSA Adapter Module, Model No. A23-304 
Optics Supporting Fixture Model No. A14-135 

G&N Installation Qualification Fixture, 
Model No. A23-097 

Theodolite (DKM 3 or equivalent) Model No. 
A23-079). 

Retroflecting Prism, Model No. A23-200 
Portable Light Assembly Model No. A23-196 
Vacuum Tube Volt Ohrameter (VTVCM) 

Calculator (Friden or equivalent). 

Movable Optics Target 
SCT Resolution Check Card 

Electrical Cable Portable G&N System, 

Model No. C14-462 

Electronic Counter with Preset Counter 
(Hewlett Packard 5245L with 526A Preset 
Plug-In Unit, or equivalent) 

Cable Set 
Stopwatch 
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5.1.2.5 Failure of the G&N System to pass any examination or test specified 
herein shall tentatively classify the G&N System as nonconforming, 
ihe normal test seouence may be continued on determination of the 
cause of the aonceaformance if not detrimental to the G&N System 
on other interfacing subsystems. This determination shall have the 
concurrence of the G&N contractor test team. All nonconformance 
shall, be investigated and cleared by waiver (FNN),correction of 
test specification, or hardware replacement. Ihe suspected 
malfunctioning hardware shall be removed and returned to the 
laboratory, where the malfunction shall be verified. Only after 
malfunction verification shall a flight certified replaceable unit 
be installed in the G&N System. 

5.1.2.6 The G&N System shall be operating in STANDBY mode with CMC power 
applied for a minimum of two hours prior to torquing of inertial 
components. In the event STANDBY or CMC power is interrupted, an 
equivalent time period shall be allovec when power is restored 
before transfer to the OPERATE mode, except that when the interval 
of interruption exceeds two hours, a two-hour warmup period shall 
be mandatory. Exceptions to the above are noted in 6.2.5.2. 

5.1.2.7 The interruption of +28 VDC power to the G&N System through the 
Main A and Main B power busses shall be cause for the Command 
Module G&N System operator to immediately initiate the Emergency 
shutdown procedure (6.1.4) to preclude damage to the G&N System. 
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5.2 Standard Environmental Conditions 

5.2.1 The G&N System when installed in the Command Module shall be tested in an 
environment in accordance with ICD MH01-1348-416. At no time shall the 
dust particle count exceed Level 300,000 of Federal Standard 209 with more 
than 2,000 particles per cubic foot larger than 5 microns; no more than 35 
particles larger than 65 microns with no more than 3 of these 35 larger than 
100 microns in existance. Dust covers shall be installed on the SXT and SCT 
per ICD MH01-01350-116 when optics are not under test. 

5.2.1.1 For periods of G&N Testing with the optical heads and the eyepieces of the SCT 
and SXT of the C/M G&N uncovered, or with the eyepieces removed, the environ¬ 
ment shall meet at least the Class 100,000 particle size and count. 

5.2.1.2 With the optical heads covered and the eyepieces installed or covered on the 
optical components (SXT, SCT), the ambient environmental shall meet the 
following conditions for particle size and count. No more than 200,000 particles 
0.5 micron or larger per cubic foot with no more than 1,400 particles 5.0 
microns or larger per cubic foot. 

5.2.2 The APOLLO G&N System shall interface with a qualified ECS distribution 
system which shall supply coolant fluid during STANDBY and OPERATE control 
modes with flow rates and inlet temperatures as specified in ICD MH01-01349- 
416. 

5.3 Test Equipment Tolerances 

5.3.1 Measurements and tolerances are specifications stated herein are basic G&N 
system performance specifications. Calibration data must be supplied to the 
Acceptance Checkout Equipment (ACE) for the Power and Servo Assembly 
Adapter Module (PSAAM) and Signal Conditioner Assembly (SCA) performance. 
Final tolerances must include PSAAM and Signal Conditioner stability uncertain¬ 
ties (see appendix 1) as well as ACE and ACE carry-on conditioning uncertainties. 
All uncertainties due to instrumentation shall be root sum squared with the basic 
subsystem tolerance to yield an acceptable tolerance for use when testing the 
G6N system in the spacecraft. 
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5.4 Test Sequence 

5.4.1 The test sequence normally should follow the steps outlined by 
paragraph numbers in Table I in the order specified, except for 
6.2.5, Turn-On and Turn-Off procedure, which may be performed as 
the requirement arises. This normal order may be deviated from, if 
necessary, as long as the sequences shown in the flow chart of 
Figure I are followed. 

TABLE I TEST SEQUENCE 


Paragraph No. 

Test Title 

6.1.3 

Prepower Application Tests (Part of G&N 
Installation OCP) 

6.2.1 

Application of Standby Power to G&N System 

6.2.2 

CMC Operational Test 

6.2.3 

Operate Power On Test 

6.2.4 

G&N Power Supplies Test 

6.2.5 

General Turn Off and Turn On Procedure 

6.2.6 

G&N Operational Test. 

6.2.7 

Gimbal Friction Test 

6.2.8 

G&N Panel Brightness & Lamp Test 

6.2.9 

Semi-Automatic Mode Control Test 

6.2.10 

Zero Optics Test 

6.2.11 

Optics Coordinate Transformation Control Test 

6.2.12 

Optics Positional Accuracy Test 

6.2.13 

Optics Slew Rate Test 

6.2.14 

Stabilization Loop Step Response Test 

6.2.15 

IRIG Scale Factor Test 

6.2.16 

IMU Performance Test 

6.2.17 

Fine Alignment Test SXT-NB-IMU 

6.2.18 

Gyrocompassing Test 

6.2.19 

Voltage Margin Test 

6.2.21 

S/C Control & Display Test 
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FIGURE 1 - 0«1 INDIVIDUAL SYSTEMS TEST SEQUENCE 
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5.5 After the defective, replaceable element has been substituted with 
a flight certified unit, the G&N System checkout sequence shall 
regress to the rerunning of applicable portions of the selected 
sequence (by paragraph number) categorized by the subassemblies in 
which the malfunction occurred. The chosen subassembly categories 
are presented in Table II versus an appropriate retest paragraph 
sequence. Retest shall be conducted by performing applicable 
portions of all indicated paragraph numbers in the sequence 
listed as indicated under the appropriate subassembly heading. 

Retest shall proceed to the point in the normal test sequence at 
which the discrepancy was detected and corrected. Normal testing 
shall continue beyond this point in the specified sequence of 
Table I. 

5.6 It is assumed that the Test Conductor has a working knowledge of 
the test equipment used; therefore, this procedure contains only 
the steps related directly to the G&N System components. If any 
questions arise concerning the test equipment, the Test Conductor 
should refer to the pertinent operational manuals. 

5.7 The following requirements shall be completed before any of the tests 
in chis specification are attempted. 

5.7.1 The G&N System shall have been qualified in accordance with the 
requirements of PS 2015000. 

5.7.2 The installation of the G&N System into the spacecraft shall have 
been completed as specified in Mechanical Installation Specification 
for Apollo Guidance Equipment Block II, MAO308-0107. 

5.7.2.1 Interfacing systems (SCS, C & IS, EPS, ECS) .shall have been 

verified to conform to loading and operational requirements as 
specified t?y the appropriate ICD. 

5.7*3 All ACE equipment shall have been qualified in accordance with 

the respective quality assurance specifications prior to use 
with the G&N System. 
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5*8 The following conditions are required for testing the G&N System. 

5.8.1 Spacecraft systems other than the G&N System may be operating on a 
noninterfering basis while individual system checkout of the G&N 
System is being conducted. 

5.8.2 The G&N System shall be supported by the Electrical Power System and 
Environmental Control System during operation in the Command Module. 

The Stabilization and Control System shall be connected to the G&N 
System auring G&N operation in the Command Module for passive loading 
purposes if available. 

5.8.3 During tests which interface with the Stabilization and Control 
System and the Central Timing System, operation of these systems 
shall be required. 

5.9 The G&N System shall be tested per this specification after it is 

installed in the spacecraft. In the event that the installed 
system, or any assembly thereof, is removed from the spacecraft for 
modification, recycle, or any other reason, this process- specification 
or pertinent portions of it shall be performed after the G&N System 
or assembly thereof, is reinstalled. Testing shalx be limited to 
G&N System operation while actively connected to qualified space¬ 
craft threshold systems, namely, the Electrical Power System (EPS), 
Environmental Control System (ECS), and Communication and Instrumentation 
System (C&I3) as much as possible. However, a minimum of combined 
integrated system testing with the Stabilization and Control System 
(SCS). Central Timing System (CTS) and Caution and Warning System is 
required for complete G&N System verification. 
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5.10 The test equipment listed in paragraph 4.1 shall be connected and 
ready for operation before the tests of this specification are 
initiated. 

5.11 Data Records 

5.11.1 All data concerning the checkout and operation of the G&N System as 
monitored via ACE, shall be recorded on the data sheets associated 
with their corresponding test. Out of tolerance readings shall be 
recorded and flagged by appropriate symbols. 

5.11.1.1 All test data obtained while demonstrating the requirements of this 
document shall be permanently recorded and forwarded with the tested 
G&N to the next receiving agency. 

5.11.1.2 A record of the amount of time each of the four prime power busses 
are on shall be kept and forwarded with the G&N to the next receiving 
agency. 

5.12 Interface 

5.12.1 The APOLLO G&N System shall interface with accepted ECS and EPS 

distribution systems for power and environment control purposes and 
with the SCS or SCS substitute system for signal interface in 
accordance with the applicable ICD's. 
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DETAIL REQUIREMENTS 


Initial Test Conditions 


6.1.1 The following precautions shall be observed to preclude loss of 
continuity in inertial component performance history of the IMJ. 
Deviation may necessitate recalibration of the inertial components. 

6 .1.1.1 The DU shall be supplied with heater power on a continuous basis. 
When S/C Ground Power Supply, Model No. C14-418 is not providing 
heater power, then heater power shall be supplied through the 
Inertial Components Temperature Controller (ICTC) Model No. 513-100. 
The temperature of the IRIG's shall be maintained between 120° and 
15 Or. The temperature of the PIPA's shall be maintained between 
115® and 145°F. 


6.1.1.3 


6.1.1.4 


*Ihe Standby Mode is identified by the circuit breakers DU HTR MR A, 
IMU HTR MN B, COMPUTER MR A and MN B in the ON position and IMJ MN A 
and MN B and the G&N Power-IMU switch on ura Lighting Control Panel 
in the OFF position. The Operate Mode is identified by the circuit 
breaker DU HTR MN A, MN B, COMPUTER MN A and MN B in the ON position 
and DU MN A and MN B and the G&N Power-DU switch on the LEB Lighting 
Control Panel in the ON position. The G&N System shall be operating 
in the Standby Mode with CMC power ON for a minimum of two hours 
prior to advancing to the DU Operate Mode. In the event Standby 
or CMC power is interrupted, an equivalent time period shall be 
allowed vhen power is restored before advancing to the Operate Made, 
except that vhen the Interval of Interruption exceeds two hours, 
a two-hour warmup period ah all be mandatory (exceptions to the 2 -hour 
waimup are noted in 6 . 2 . 5 . 2 ). 

The Inertial Measures ent Unit shall not be without heater power for 
more than 15 minutes. 

During the turn on of the G&N power, COMPUTER MN A and MN B and 
IMU HTR MN A and DU HTR MN B circuit breakers must be turned on 
before the DU MN A and IMU MN B circuit breakers on the Right Hand 
Circuit Breaker Panel of the CM. During the turn off of the G&N 
power the IMJ MN A and IMJ MN B circuit breakers must be turned off 
before the IMJ HTR MN A and IMJ HTR MN B circuit breakers oa the Right 
Hand Circuit Breaker Panel of the CM. In no case shall COMPUTER MN A 
and MN B circuit breaker be turned off before IMJ MN A and MN B 
circuit breakers. 
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6.1.1.5 A warmup period of 1 hour with OPERATE pover applied shall be 
required prior to performing any test in which gyro and accelerometer 
parameters are measured, and 15 minutes warmup prior to any test 

in which precision amplitude and frequency pover supply checks 

are made. 

6.1.1.6 The following Coomand Module switches shall be in the position 

shown unless specifically directed otherwise in a procedural function. 

a. UP TIM svitches on the I£B G&N Control Panel and MDC Panel 2 
shall be set to ACCEPT. 

b. LAUNCH VEHICLE - GUIDANCE switch on MDC Panel 2 shall be set 
to IU. 

c. The SC CQNT switch on MDC Panel 1 shall be set to CMC. 

d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e. The A V CG switch on MDC Panel 1 shall be set to C34. 

f • The TRACKER switch on G&N Indicator Control Panel shall be 
set to OFF. 

g. The LIGHTS-INTEGRAL control on the USB Lighting Control Panel 
and the Left Haud Circuit Breaker panel shall be set to the 
minimum brightness - OFF position. 

6.1.2 The following optical reference alignment requirements shall bo 

demonstrated. 

6.1.2.1 G&N Installation Qualification Fixture 

6.1.2.1.1 The SXT Optical Reference No. 1 (Azimuth Autoset) LOS shall be 
located approximately 45 degrees (CW when viewed from above) from 
the SCZ axis measured. 1m a horizontal plane. At this position, the 
Optical Reference shall be capable of being viewed through the SXT 
ST LOS. 

6.1.2.1.2 The SXT Optical Reference LOS position with respect to the horizontal 
plane shall be known to within 5 arc-seconds. The azimuth bearing of 
the Optical Reference LOS shall be known to within +30 minutes of arc. 

6.1.2.1.3 The SXT Optical Reference No. 2 LOS shall be located approximately 
90 degrees from the SXT Optical Reference No. 1 (45 degrees from 
S/C Z axis) measured in a horizontal plane. At this position, the 
Optical Reference shall be capable of being viewed through the 
SXT STAR LOS. 
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6.1.3 
6.1.3.1 


6.1.3.2 

6.1.3.2.1 


6.1.3*2.2 
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Prepower Application Requirements 

Prior to connecting GWi power connectors 5^P30 *nd 5^P31 to 
spacecraft power connectors C03W1J3^5 and C03W1J3^> respectively, 
it is necessary to perform a complete verification of spacecraft 
power. Verification shall he performed with the installation of 
the GUI System complete except for connection of 56P30 and 56P31 
to the S/C connectors. 

Resistance Check on s/c Power Connectors. 

Insure that the following switches and circuit breakers are set 
to the position indicated. 

a. GUIDANCE/NAVIGATION POWER AC1 and AC2 breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out). 

b. GUIDANCE /NAVIGATION IMG MN A and MN B breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out). 

c. GUIDANCE/NAVIGATION 3MJ HER MN A and MN B breakers on the • 
Right Hand Circuit Breaker Panel to OFF (breakers pulled out). 

d. GUIDANCE/NAVIGATION COMPUTER MN A and MN B breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out). 

e. GUIDANCE/NAVIGATION OPTICS MN A and MN B breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out). 

f. G/N POWER switch on the Right Hand Circuit Breaker Panel to OFF. 

g. g/N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 

h. G/N POWER - BfJ switch on the LEB Lighting Control Panel to OFF. 

Obtain GSE tool consisting of connectors, 

extension cables, and connector terminal test box. Mate connectors PI 
and P2 of the extension cables with s/c power connectors C03WlJ3 i *5 
and C03W1J346 respectively. Using a VTVOM measure the resistance 
between the terminals listed in Table 1. Resistance measurements 
shall be as specified in Table I. 
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TABI£ I. RESISTANCE RECREMENTS FOR S/C POWER 
CONNECTORS 


sst No. 

From 

1 

Pl-2 

2 

Pl-5 

3 

Pl-6 

4 

Pl-7 

5 

Pl-8 

6 

Pl-9 

7 

Pl-10 

6 

Pl-11 

9 

Pl-12 

10 

Pl-13 

11 

Pl-14 

12 

Pl-17 

13 

P2-2 

14 

P2-5 

15 

P2-6 

16 

P2-7 

17 

P2-8 

IB 

P2-9 

19 

P2-10 

20 

P2-11 

21 

P2-12 

22 

P2-13 

23 

P2-14 

24 

P2-17 

25 

Pl-1 

26 

Pl-3 

27 

Pl-4 

28 

Pl-15 

29 

Pl-16 

30 

P2-1 

31 

P2-3 

32 

P2-4 

33 

P2-15 

34 

P2-16 


To Requirements 

P2-18 Open 


i ’ * 

Pl-18 Continuity 


f t 
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6.1.3.3 Polarity and Voltage Check on s/C Power 

6.1.3*3*1 Perform a voltage and polarity check of the G&N S/C power by 

performing the measurements indicated in Table II. Set the following 
switches to the position indicated. 

a. G/N POWER-OPTICS switch on the I£B Lighting Control 
Panel to ON* 

b. G/N POWER - IMG switch on the LEB Lighting Control 
Panel to ON* 

c. G/N POWER switch on the Right Hand Circuit Breaker 
Panel to AC1. 

For each measurement in Table II set the-indicated circuit breaker 
on the Right Hand Circuit Breaker Panel to ON (breaker pushed in)* 
After each measurement return the circuit breaker to OFF (breaker 
pulled out)* 

TABUS II. POLARITY & VOLTAGE REQUIREMENTS 
FOR S/C POWER. 

Polarity & Connector 


Test No. 

Circuit Breaker 

Pin No. 


Requirements 



Low 

High 


1 

COMPUTER MN A 

Pl-1 

Pl-2 

+28.8 + 3VDC 

2 

OPTICS MN A 

Pl-14 

Pl-7 

+28.8 + 3VDC 

3 

IMU MN A 

Pl-15 

Pl-9 

+28.8 + 3VDC 



Pl-16 

Pl-10 

+28.8 + 3VDC 

4 

IMG HTR MN A 

Pl-3 

Pl-8 

+28.8 + 3VDC 

5 

COMPUTER MN B 

P2-1 

P2-2 

+26.8 + 3VDC 

6 

OPTICS MN B 

P2-14 . 

P2-7 

+28.8 + 3VDC 

7 

IMG MN B 

P2-15 

P2-9 

+28.8 + 3VDC 



P2-16 

P2-10 

+28.8 + 3VDC 

8 

IMG HTR MN B 

P2-3 

P2-8 

+28.8 + 3VDC 

9 

POWER AC 1 

Pl-18 

Pl-17 

115 + lO VAC 
4od“ + 7 cps 


Set G/N POWER switch on the Right Hand Circuit 
Breaker Panel to AC 2. 


10 POWER AC 2 Pl-18 Pl-17 115 + 10VAC 

400~+ 7 cps 
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6.1.3»3»2 Verify all circuit breakers exercised in Table II are in the OFF 

position (breakers pulled out). Set the following switches to the 
OFF position. 

a. G/N POWER - OPTICS switch on the LSB Lighting Control Panel. 

b. G/N POWER - BflJ switch on the IEB Lighting Control Panel. 

c. G/N POWER switch on the Right Hand Circuit Breaker Panel. 

6.1.3.3.3 Disconnect connectors PI and P2 of the test cables from S/C 

connectors C03W1J345 and C03W1J346, respectively. 

6.1.3.4 Resistance Check on G&N Power Connectors 

6.1.3.4.1 Connect test cable connectors J1 and J2 to G&N connectors 56P30 
and 56P3I, respectively. Using a VTVOM, measure the resistance 
between the terminals listed in Table III. The measurements l 
meet the requirements listed in Table III. 
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TABLE III. RESISTANCE REQUIREMENTS FOR G&N 
POWER CONNECTORS 


sst No. 

From 

To 

Requirements (ohms) Results 

1 

Jl-15 

Jl -6 

1000 to infinity 

2 

Jl-15 

Jl-14 

1000 to infinity 

3 

Jl-15 

Jl-1 

1000 to infinity 

4 

Jl-15 

Jl-lB 

5 meg to Infinity 

5 

Jl-15 

Jl-16 

0.0 to 0.5 

6 

Jl-15 

Jl-3 

0.0 to 0.5 

7 

Jl-15 

J 2-15 

0.0 to 0*5 

8 

Jl-14 

J2-14 

0.0 to 0.5 

9 

Jl-1 

J2-1 

0.0 to 0.5 

10 

jl -6 

J2-6 

0.0 to 0.5 

11 

Jl-lo 

J2-lo 

0.0 to 0.5 

12 

Jl-3 

J2-3 

0.0 to 0.5 

13 

Jl-14 

Jl -6 

1000 to infinity 

14 

Jl-1 

Jl-14 

1000 to infinity 

15 

• Jl-1 

Jl -6 

0.0 to 2.0 infinity 

16 

Jl-18 

Jl -6 

5 meg to infinity 

17 

Jl-18 

Jl-14 

5 meg to infinity 

18 

Jl-18 

Jl-1 

5 meg to infinity 

19 

Jl-2 

Jl-1 

2.8 to infinity 

20 

Jl-9 

Jl-15 

1.1 to infinity 

21 

Jl-10 

Jl-16 

1.1 to infinity 

22 

Jl-7 

Jl-14 

2.8 to infinity 

23 

Jl -8 

Jl-3 

3.7 to infinity 

24 

Jl-17 

Jl-18 

5 to 20 

25 

J2-2 

J2-1 

• 2.8 to infinity 

26 

J2-9 

J 2-15 

1.1 td infinity 

27 

J2-10 

J2-16 

1.1 to infinity 

28 

J2-7 

J2-14 

2.8 to infinity 

29 

J2-8 

J2-3 

3.7 to infinity 


6 .1.3»5 Disconnect the test cable connectors J1 and J 2 from G&N power connectors 
56P30 and 56 P 3 I, respectively. Mate G&N connector 56 P 30 to S/C connector 
C03W1J345 and mate G&N connector 56 P 3 I to S/C connector C03W1J346. 

Mate G&N connector 56 P 32 to s/C connector C03W1J347. 
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6.1*4 Emergency Shutdown Procedure 

CAUTIONt In the event of a malfunction occurrence which could 
damage the GAN System before the normal shutdown 
procedure 6.2.5 could be performed, the following 
sequence should be utilized in the spacecraft. 

6.1.4.1 On the I£B Lighting Control Panel set the G/N POWER-IMJ and Q/N 
POWER - OPTICS switches to OFF. 

6.1.4.2 On the Right Hand Circuit Breaker Panel set the following switches 
and circuit breakers to OFF (breakers pulled out). 

a. GUIDANCE/NAVIGATION COMPUTER MN A and MN B 

b. GUIDANCE/NAVIGATION IMG HTR MN A and -MN B 

c. G/N POWER switch to OFF 

d. GUIDANCE/NAVIGATION IMG MN A and MN B 

e. GUIDANCE/NAVIGATION OPTICS MN A and MN B 

f. GUIDANCE/NAVIGATION POWER AC 1 and AC 2 

6.1.4.3 Verify that the ICTC is providing heater power to the GAN System. 
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6.2 Test Procedures 

6.2.1 Application of Standby Power to G & N System 

6.2.1.1 Verify that spacecraft power checks, to include polarity and magnitude 
on Spacecraft Power Connector, have been made as specified in 6.1.3. 

6.2.1.2 All power and control switches on the GAN Indicator Control Panel 
shall be placed in the OFF or neutral position. 

6.2.1.3 The Inertial Component Temperature Controller (ICTC), shall be supply¬ 
ing inertial component heater power to the G&N System through the 
PSA, Connector No. k$J2. 

6.2.1.4 Computer Power On 

6.2.1.4.1 Set G&N COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). 

6.2.1.4.2 Set the P0WER-AC1 and AC2 breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in), and position G/N POWER 
switch to AC1. 

6.2.1.4.3 Set the computer numerical display lights to the minimum acceptable 
brightness by rotating the BRIGHTNESS Controls on the MDC and LEB 
Lighting Control Panels. 

6.2.1.4.4 The CMC +28 VDC power discrete shall be issued (CG 1523). This 
can be observed by the lighted CMC +28 VDC operate lamp on the 
Event Module. The +28 VDC CMC OPERATE voltage (CG 1520) shall be 
+28.8 * 3 VDC. Verify CRT indication. 

6.2.1.4.5 Using DSKY, enter VERB 36, ENTR, then press RESET. All computer 
alarms on the Main Display Console (MDC), LEB CMC DSKY and CRT 
shall clear. 

6.2.1.4.6 The voltage output of the +4 VDC CMC supply shall be +4.00 

1 0.20 VDC, (CG 1030). The value on the CRT shall be recorded. 

6.2.1.4.7 The voltage output of the +14 VDC CMC supply shall be +14.0 ±0.4 VDC, 
(CG 1020). The value on the CRT shall be recorded. 

6.2.1.4.8 Verify that the CMC is in the Backup Mode by monitoring on the 
CRT that the Program Indicates 00, and the program readouts on 
the MDC and LEB AGC DSKY indicate 00. 
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6.2.1.4.9 Zero the CMC erasable memory by entering the following sequence into 
the K-start: 

a. VERB 57, ENTER 

b. 00015, ENTER 

6.2.1.4.10 Initiate CMC self-check by entering the following sequence into the K-start: 

a. VERB 21, NOUN 27 ENTER 

b. 77777, ENTER 

c. VERB 05 NOUN 01 ENTER 

d. 1366, ENTER 

6.2.1.4.10.1 Monitor DSKY until R3 (SCOUNT +2) increments twice. If an error is 
detected, the following will be displayed:. 

Rl = 01102 

R2 = XXXXX C (SFAIL) 

R3 = XXXXX C (ERCOUNT) 

6.2.1.4.10.2 Enter the following into the K-start: 

a. VERB 21 

b. NOUN 27, press ENTER pushbutton 

c. 00000, press ENTER pushbutton 


Page 24 





north American aviation, inc. APOLLO G&N Specification 

SPAC E and INFORMATION SYSTEMS DIV ISION „ » 

12214 LAKEWOOD BLV D . DOWN E V CALIFORNIA ND1002325 KkV A 

CODE IDENT. MO. 03953 _ 


6.2.1.5 IMU HTR Heater Power On 

6.2.1.5.1 Enter the IMU Standby Mode of operation by engaging the IMU HTR 
MN A and MN B breakers on the Right Hand Circuit Breaker Panel 
(breakers pushed in). 

6.2.1.5.2 Verify that the IMU +26 VDC STANDBY discrete lamp on Event Module 
is illuminated (CG 1513). 

6.2.1.5o Record the value of the following s i g n als displayed on the CRT. 

Signal Requirement 

a. OG 1331 26V 3200 CPS 28.6 * 0.6 VRMS 


POWER SUPPLY FEEDBACK 
b. CG 1510 + 28 VDC 
STANDBY POWER 


28.8 (*3) VDC 


6.2.1.5.4 The PIPA TEMP on the CRT shall be monitored at 15 min., 1 hr. and 
2 hrs. from execution of 6.2.1.5.2 to insure that the PIPA 
Temperature Control Loop circuitry is operating to maintain a 
temperature of 130*5 1 1»5F (CG 2300). 

6.2.1.5.5 The IRIG TEMP on the CRT shall be monitored at 15 min., 1 hr., and 
2 hrs. after 6.2.1.5.2 is executed to insure that the IRIG 
Temperature (CG 2301) is within 3.0 degrees of the PIPA Temperature. 

6.2.1.5.6 At the termination of the 2-hour period, record the PIPA Temperature 
(CG 2300) and the IRIG Temperature (CG 2301) on the CRT. 
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erational Test 


NOTE: This test shall be performed when only IMU HTR and Computer 
Power is applied. The test shall not be performed when IMU 
OPERATE power is applied. 

6.2.2.1 Verify that IMU STANDBY power (including CMC operate power) is 
applied, IMU OPERATE power is not applied. (G & N IMU HTR MN A 
and MN B breakers engaged, Computer MN A and MN B breakers 
engaged, IMU MN A and MN B breakers disengaged, G/N Power-IMU 
switch on LEB Lighting Control Panel in OFF Position). 

6.2.2.1.1 Using the LEB CMC DSKY, enter VERB 36, ENTR then press RESET. 

6.2.2 CMC Checks 

6.2.2.1 Using the LEB CMC DSKY, enter the following sequence of data into 
the CMC to initiate the DSKY check. Press the EUTER pushbutton 
after each entry (denoted by E). 

VERB 21 NOUN 27, E 
77766, E 

6.2.2.2 DSKY check shall check all the electroluminescent elements by 
displaying the decimal numbers from nine through zero in succession, 
each set of numbers shall be displayed for approximately 5 seconds. 
Verify *11 elements operable on MDC and LEB CMC DSKY's. VERB-NOUN 
display shall flash. 

6.2.2.2.1 Minus and plus signs shall be displayed. Verify operation on MDC 
and LEB DSKY's. 


6.2.2.2.2 COMP ACTY lamp shall be illuminated for approximately 5 seconds, 
then DSKY shall blank. 
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6.2.2.3 CAUTION and STATUS Displays 

6.2.2.3.1 Enter VERB 35, ENTR, into LEB CMC DSKY. 

6.2.2.3.2 The following MDC and LEB CMC DSKY displays shall illuminate for 
approximately 5 seconds. 

a. UPLINK ACTY 

b. NO ATT 

c. STBY 

d. KEY REL Flashing 

e. TEMP 

f. GIMBAL LOCK 

g. PROG 

h. RESTART 

i. TRACKER 

j. OPR ERROR Flashing 

k. CCMP ACTY 

l. VERB-NOUN Flashing 

m. Plus 80888 in Rl, R2, and R3 

After Indications a through 1 go out +88888 shall remain in Rl, R2, R3» 
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6.2.2.4 DSKY Pushbutton Check 

6.2.2.4.1 Enter the following sequence Into the LEB CMC DSKY. Press the 
ENTER pushbutton after each entry (denoted by E). 

a. VERB 25 NOUN 01, E 

b. 01600, E 

c. +00123, E 

d. -00456, B 

e. -OO789, E 

6.2.2.4.2 The LEB CMC DSKY shall indicate +00123 in Rl, -00456 in R2, and 
-OO789 in R3. 

6.2.2.4.3 Enter VERB 05, NOUN 01 into the LEB CMC DSKY. Press the ENTER 
pushbutton. 

6.2.2.4.4 Enter 01600 into LEB CMC DSKY. Press the ENTER pushbutton. The 
LEB CMC DSKY shall indicate 00024 in Rl, 77664 in R2, and 77576 in 
R3. Verify. 

6.2.2.4.5 Repeat of 6.2.2.4.1 through 6.2.2.4.4 using the MDC CMC DSKY. 

The results shall be as specified in 6.2.2.4.4. 
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6.2.2.5 Uplink and Downlink Checks. 

6.2.2.5.1 Enter VERB 36 into K148. Press the ENTER pushbutton, then press 
ERROR RESET pushbutton. 

6.2.2.5.2 Enter the following sequence into K148. Press the ENTER pushbutton 
after each entry. 

a. VERB 25 NOUN 01 ENTER 

b. 01600, ENTER 

c. 00000, ENTER 

d. 77777, ENTER 

e. 07254, ENTER 

f. VERB 05 NOUN 01, ENTER 

g. 01600, ENTER 

6.2.2.5.3 CMC Registers Ri, R2, and R3 display on the CRT shall indicate 
00000, 77777, and 07254, respectively. 

6.2.2.6 CMC Automatic Self-Test 

6.2.2.6.1 Enter the following into the K - Start: 

a. VERB 21 NOUN 27, press ENTER pushbutton 

b. 00000, press ENTER pushbutton 
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6.2.2.7 Parity Fail Test 

6.2.2.7*1 Enter the following into the K-Start. Press the ENTER pushbutton 
after each entry. 

a. VERB 57, ENTER 

b. 00015, ENTER 

c. VERB 21 NOUN 02, ENTER 

d. 01600, ENTER 

e. 33777, ENTER 

f. VERB 25 NOUN 26, ENTER 

g. 04000, ENTER 

h. 01600, ENTER 

i. 00003, ENTER 
J. VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKY's shall illuminate. 

The PONS caution lamps on the MDC & LEB annunciator panels shall 
illuminate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKY's and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.7*2 Press the ERROR RESET pushbutton on the K-Start. The RESTART & 
PONS caution lamps shall extinguish. 

6.2.2.7.3 Enter VERB 36, into the K-START. Press the ENTER pushbutton. 
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6.2.2.8 Rupt Lock Test 

6.2.2.8.1 Enter the following sequence into the K-Start. Press the ENTER 
pushbutton after each entry. 

a. VERB 2k NOUN 01, ENTER 

b. OlbOO, ENTER 

c. 30001, ENTER 

d. 01600, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 00001, ENTER 

g. 01600, ENTER 

h. 00003, ENTER 

i. VERB 31, ENTER 

The RESTART lamps on the MDC and LEB DSKY's shall illuminate. 

The PGNS caution lamps on the MDC & LEB annunciator panels shall 
illuminate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKY's and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.8.2 Press the ERROR RESET pushbutton on the K-START. The RESTART 
& PGNS caution lamps shall extinguish. 

6.2.2. 8 . 3 Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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6.2.2.9 TC Trap Test 

6.2.2.9.1 Enter the following sequence into the K-Start. Press the ENTER 
pushbutton after each entry. 

a. VERB 21 NOUN 02, ENTER 

b. 01600, ENTER 

c. 01600, ENTER 

d. VERB 25 NOUN 26, ENTER 

e. 0^000, ENTER 

f. 01600, ENTER 

g. 00003, ENTER 

h. VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKY'-s shall illuminate. 

The PUNS caution lamps on the MDC & T.ER annunciator panels shall 
illuminate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKY's and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.9*2 Press the ERRGR RESET pushbutton on the K-Start. The RESTART & 
FGNS caution lamps shall extinguish. 

6.2.2.9*3 Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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6.2.2.10 Nightvatchman Test 

6.2.2.10.1 Enter the following sequence into the K-Start. Press DFTHl 
pushbutton after each entry. 

a. VERB 2k NOUN 01, ENTER 

b. 01600, ENTER 

c. 30001, ENTER 

d. 0l600, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 04000, ENTER 

g. 01600, ENTER 

h. 00003, ENTER 

i. VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKY's shall illuminate. 

The PONS caution lamps on the MDC & t.eb annunciator panels 
shall illuminate. VERB 05 and NOUN 31 shall be displayed on 
MDC and LEB CMC DSKY and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.10.2 Press the ERROR RESET pushbutton on the K-Start. The RESTART & 
PGNS caution lamps shall extinguish. 

6.2.2.10.3 Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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6.2.2.11 CMC Clock Frequency Test 

6.2.2.11.1 Insure that the AGC has been operating for at least 15 min. before 
performing this test. 

6.2.2.11.2 Insure that the IMU 3»2 kc 26 V Supply is available on the 
vertical input to PIPA Scope. 

6.2.2.11.3 Insure that the EPUT Meter and preset counter plug-in unit are 
connected to 115V, 60 cps power. 

6.2.2.11.3.1 Permit the EPUT to warm up for the length of time required by 
the manufacturer^ specification. 

6.2.2.11.4 Connect the signal output from Oscilloscope 4A4-A1 to the input 
channel on the EPUT Meter. 

6.2.2.11.5 Set the preset counter to indicate 9^000. 

6.2.2.11.6 Set the EPUT meter to count at the maximum count rate (l megacycle 
or greater). 

6.2.2.11.7 Adjust the Trigger Level to the point midway between the range 
over which the counter will normally count. 

6.2.2.11.8 Each count cycle shall last approximately 30 seconds. Adjust 
the display time to permit recording the display on the EPUT. 

6.2.2.11.9 Record the results of 10 count-cycles. Calculate the average 
time per cycle over the 10 cycles. Record the result. 

6.2.2.11.10 Divide 96000 by the average time from 6.2.2.11.9. Record 
the result as 3200 cps frequency. 

6.2.2.11.11 Multiply the 3200 cps frequency by 640. Record the result as 
the AGC clock frequency. 

6.2.2.11.11.1 T^ie AGC Clock Frequency shall be 2048000 4 5 cps. 
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6.2.3 Operate Power On Test 

6.2.3.1 IMU Operate Power On 

CAUTION : The sequences specified in this test must be adhered 
to. Deviations may necessitate recalibration of the inertial 
components. 

NOTE: Disregard the GIMBAL LOCK indicator until the completion 

of step 6.2.3.1.6. 

6.2.3.1.1 The following Command Module switches and circuit breakers shall 
be in the following state: 

Right Hand Circuit Breaker Panel 

a. GUIDANCE/NAVIGATION COMPUTER MN A and MN B breakers on (pushed in) 
. b. GUIDANCE/NAVIGATION IMU HTR MN A and MN B breakers on (pushed in) 

c. GUIDANCE/NAVIGATION IMU MN A and MN B breakers off (pulled out) 

d. GUIDANCE/NAVIGATION OPTICS MN A and MN B breakers off (pulled out) 

LEB Lighting Control Panel 

e. G/N Power - IMU set to OFF 

f. G/N Power - Optics set to OFF 

6.2.3.1.2 Switches and selectors on the G&N Indicator control panel shall 
be set as follows: 

a. OPTICS MODE to MANUAL 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

6.2.3.1.3 Adjust the Command Module MDC and LEB Lighting Controls to 
minimum intensity for proper readout of G & N Displays. 
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6.2.3.1.4 Set up the ACE analog recorders to monitor the following measurements 
(set chart speed to 5 mm/sec): 

a. CG 2117 IGA Servo Error In Phase 

b. CG 2177 OGA Servo Error In Phase 

c. CG 2147 MGA Servo Error In Phase 

d. CG 2112 IG IX Resolver Output Sin 

e. CG 2172 0G IX Resolver Output Sin 

f. CG 2142 MG IX Resolver Output Sin 

g. CG 1040 +120 VDC PIPA Supply DC Level 

CAUPIGK: Before proceeding, insure that the G&N System has been 
operating in the STANDBY MODE (power configuration as defined in 
6.2.3.1) for a minimum period of 2 hours. Exceptions to this 
requirement are noted in 6.2.5.2.9. 

CAim ON NOTE: If the requirements of 6.2.3*1.6 are not met, remove 
IMU operate power immediately by placing the G/N P0WER-3MU switch 
on the LEB Lighting Control Panel to OFF. 

6.2.3.1.5 Perform the following sequence: 

a. Turn on the IMU MN A and MN B circuit breakers on the Right 
Hand Circuit Breaker Panel (breakers pushed in). 

b. Start Analog Recorders. 

c. Place G/N Power - IMU switch cm the I.EB Lighting Control Panel 
to IMU(switch toggle up). 

6.2.3.1.6 Immediately begin monitoring the following measurements. 

a. The IMU Operate Power is +28.8 ±. 3VDC (CG 1500). Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained 
and that a null is achieved within 10 seconds of power 
application in 6.2.3«1»5 on the following measurements: 

CG 2112, IG IX Resolver Output Sin 
CG 2142, MG IX Resolver Output Sin 
CG 2172, 0G IX Resolver Output Sin 

c. On the CRT, verify the absence of the +120 VDC PIPA supply 
(CG 1040) for a period of 90 + 10 seconds following power 
application in 6.2.3.1.5. After approximately 100 seconds, 
the voltage shall read +120 ± 6 VDC. 
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6.2.3.1.7 Insure that the following alarm lamps are not lighted on 0 & N LEB 
Display Panel. 

a. CMC Warning 

b. ISS Warning 

c. PGNS Caution 

6.2.3.1.8 Verify that the PROGRAM ALARM lamp on the DSKY's does not light 
with VERB 05 NOUN 31 and R1 * 00213 displayed. 

6.2.3.1.9 The 0G, IG, and MG CDU angles shall be 00000 ± 00150. Verify on CRT. 

6.2.3.1.10 Verify that the following secondary power supply voltages are 
not flashing on the CRT display. 


Meas• Signal 

No. 


1 CG 101*0 

+120 VDC PIPA SUPPLY 

2 CG 1051 

+20 VDC PIPA SUPPLY 

3 CG 1052 

-20 VDC PIPA SUPPLY 

4 CG 1070 

+4 VDC CDU SUPPLY 

5 CG 1100 

-28 VDC ELECTRONICS 

6 CG 1020 

+14 VDC CMC SUPPLY 

7 CG 1030 

+4 VDC CMC SUPPLY 

8 CG 1201 

IMU 26 V 800 CPS 1 pet 0 ph 

9 CG 1202 

IMU 28 V 800 CPS 5 pet ph A 

10 CG 1203 

IMU 28 V 800 CPS 5 pet ph B 

11 CG 1331 

3.2KC 28 V SUPPLY 

12 CG 1110 

2.5 VDC TM BIAS 
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6.2.3.2 Optics Power On 

6.2.3.2.1 Optics power shall be applied by actuating the G 4 If OPTICS MN A 
and OPTICS MN B breakers on the Right Hand Circuit Breaker Panel 
(breakers pushed in), and placing G/N Power -OPTICS switch on the 
LEB Lighting Control Panel to ON. 

6.2.3.2.2 OPTICS +20 VDC discrete shall ^ issued (CG 1533)» Verify by 
observing that the OPTICS lamp on Event Module is illuminated. 
Verify that the +28 VDC OFTX OPERATE BUS (CG 1530) is +28.8 ± 3 VDC. 
Record the indication on the CRT. 

6.2.3.2.3 Verify the following secondary power supply voltages on the CRT are 
not flashing: 

CG 1211 OFTX 28 V 800 CPS 1 pet 0 ph 
CG 1212 OPTX 800 CPS 5 pct-90ph 

6.2.3.3 Enter and verify VERB 40 NOUN 20 into ICL48. Press the ENTER 
pushbutton to advance the system to the Zero CDU mode. 

6.2.3.4 Enter and verify VERB kl, NOUN 20 into KL48. Press the ENTER 
pushbutton to advance the system to Coarse Align under CMC control. 
The VERB NOUN display on CRT shall flash and indicate 21-22. 

6.2.3.5 Enter and verify +00000 into KL48 three times, pressing the ENTER 
pushbutton after each entry. 
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6.2.4 0 & N System Power Supplies Test 

6.2.4.1 Proceed with this test if 6.2.3, Operate Power On Test, has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding with this test. Insure that the IMU 
Operate Power has been on for at least 15 minutes before proceeding 
with this test. 

6.2.4.2 Enter the following sequence into the K-Start. Verb 4l NOUN 20, 
ENTER; +00000 ENTER; -KXXXX) ENTER, +00000 ENTER. 

6.2.4.3 Insure that OPERATE power has been applied for at least 15 minutes. 
Verify that the discretes listed below have been issued by noting 
that the event lamps on the specified Event Module are illuminated. 

a. IMU STANDBY PCWER (CG 1513) 

b. CMC OPERATE POWER (CG 1523) 

c. OFTX OPERATE PCWER (CG 1533) 

6.2.4.4 The IRIG and PIPA Pulse Torque DC supply shall demonstrate the 
following requirements. The DC output voltages shall be as 
follows. Record the indicated voltages on the CRT. 

a. The 120 volt PIPA Power Supply output voltage ««h«il be 
120 * 6 VDC (CG 1040). 

b. The PIPA +20 VDC Supply output voltage shall be +20 * 1.2 VDC 
(CG 1051). 

c. The PIPA -20 VDC output voltage shall be' - 20 * 2 VDC (CG 1052). 

6.2.4.5 The minus 28 VDC Electronics Power Supply output voltage shall be 
.-27• 5 * 6.0 VDC (CG 1100). Record the indicated voltage displayed 
on the CRT. 

6.2.4.6 Power Supplies 

Record the indicated voltage display on the CRT. 

a. The +14 VDC CMC Power output voltage shall be +14.0 * 0.4 VDC 
(CG 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.00 
± 0.20 VDC (CG 1030). 

c. The +4 VDC CDU Power Supply output voltage shall be 
* 4.0 ± 0.2 VDC. 
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6.2.4.7 Twenty-eight volt, 800 CPS Power Supplies - the following values 
shall be measured with the guidance reference clock synchronizing 
input pulses. Record the indicated voltage displayed on the CRT. 

a. IMU +20 V, 800 CPS 1 per cent 0 degree voltage 1 be 
+28.0 * 0.6 VAC (CG 1201). 

b. IMU 28 V, 600 CPS, 5 per cent Ph A -90 degree voltage shall 
be 28.0 ± 1.4 VAC (CG 1202). 

c. IMU +28 V, 800 CPS 5 per cent Ph B 0 degree voltage shall 
be 28.0 * 2.1 VAC (CG 1203). 

d. Optic8 +28 V, 600 CPS 1 per cent 0 degree voltage be 

28.0 * 0.6 VAC (CG 1211). 

e. Optics +28 V, 600 CPS 5 per cent -90 degree voltage shall be 
28.0 * 1.5 VAC (CG 1212). 

6.2.4.8 IMU 3200 CPS Supply 

The 28 V 3200 CPS Supply feedback output voltage shall be 
28.6 * 0.6 volts RMS (CG 1331)* Record the indicated voltage 
displayed on the CRT. 

6.2.4.9 Plus 28 VDC Busses 

Record the indicated voltage displayed cm the CRT. 

a. The +20 VDC IMU OPERATE (Buss No. l) output voltage shall be 

26.8 (+3, -3) VDC under normal system load (CG 1500). 

b. The +28 VDC IMU STANDBY (Buss No. 2) output voltage «H»n be 

28.8 (+3, -3) VDC under normal system load (CG 1510). 

c. The +28 VDC IMU STANDBY (Buss No. 3) output voltage shall be 

28.8 (+3, -3) VDC under normal system load (CG 1520). 

d. The +28 VDC OFTX OPERATE (Buss No. 4) output voltage shall be 

26.8 (+3, -3) VDC under normal system load (CG 1530). 

6.2.4.10 Noise 

a. The +14 VDC CMC Power Supply RMS noise shall be less than 0.4 
volt (CG 1021). 

b. Tne +4 VDC CMC Power Supply noise peak shall be less than 0.4 
volt pp (CG 1031). 

6.2.4.11 IMU 1^/CMC Sync Phase Difference 

The Phase difference between the 3.2 kc supply and CMC sync 
shall be 0 ± 10 (NG 1336). Record the phase difference as 
indicated on the CRT. 
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6.2.4.12 Miscellaneous Checks. - The following miscellaneous signals are 
required to supply data for system evaluation in event of 
failure, or for trend analysis of system performance. Record 
the values of the following signals displayed on the CRT. 

a. CG 4300 CMC Temperature 

b. CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 IMU 800 CPS 5 per cent Temperature 


Set the G/N POWER-OPTICS Switch on the LEB Lighting Control Panel 
to OFF. 
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6.2.5 Gneral Turn Off and Turn On Procedure 

NOTE: This procedure shall be utilized any time after performing 
6.1.3 Prepower Application Requirements, 6.2.1, Standby Power On 
Test, and 6.2.3. Operate Power on Test, to turn on or turn off the 
G&N System. Appropriate portions of this procedure will be referenced 
in other tests. 

6 .2.5.1 Turn Off Procedure 

CAUTION: Ik is procedure must be performed in the sequence specified. 
Failure to adhere to this sequence may require calibration of the 
inertial components. 

6 .2. 5 .1.1 Enter the following sequence into the K-1^8. 

a. VERB hi NOUN 20, ENTER 

b. +or*Y)0 ENTR 

c. *K)0000 ENTR 

d. 409000 ENTR 

Verify that the GIMBAL LOCK indicator on the DSKY's is illuminated. 

6.2. 5 .1.2 Set the following switches on the G&N Indicator Control Panel to the 
positions designated. 

a. OPTICS MODE to MANUAL 

b. CONTROLLER MODE to DIRECT 

c. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

6.2. 5 .1.3 Set the G/N Power - IMU switch on the I£B Lighting Control Panel 
to OFF and G&N IMU MN A and MN B circuit breakers on the Right 
Hand Circuit Breaker panel to OFF (breakers pulled out). 

6 .2.5.1.U Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the min imu m 
brightness - OFF position. 

6 .2.5.1.5 Set the IMU HTR MN A and MN B circuit breaker on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 
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6.2.5.1.6 Set the COMPUTER MN A and MN B Circuit breakers on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 

6 .2.5.1.7 Set the G&N Power AC1-0FF-AC2 Switch on the Right Hand Circuit 
breaker panel to OFF and the G&N POWER AC1 and AC2 circuit 
breakers to OFF (breakers pulled out). 

6.2.5.1.8 Set the G/N FOW® - OPTICS switch on the LEI: Lighting Control 
Panel to OFF and G&N OPTICS MN A and MN 3 breakers on the Right 
Hand circuit breaker panel to OFF. 

6 .2.5*1.9 Verify that the ICTC is supplying inertial components heater power 
to the G&N System. This will be indicated by the following on 
the PTC. 

a. G&N ON (PTC Inhibit) light not illuminated. 

b. IMU Temp/heater current meter indicates IMU temperature of 
13C°± 5 # F. 

6 .2.5.2 Turn ON Procedure 

6 .2.5.2.1 Set or verify the following G&N Indicator Control Panel switches to 
the position indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to MANUAL 

c. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED t# DIRECT 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness poslton. 

6 .2. 5 .2.2 Insure that interfacing system EPS and ECS are turned on and 
operating properly. 

CAI7TI0N: The remaining procedure must be followed in sequence 
specified. Failure to adhere to this sequence may require 
recalibration of the inertial components. 
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6 .2. 5 .2.3 Energize the G&N COMPUTER MN A and MN B breakers on the Right 
Hand Circuit Breaker panel (breakers pushed in). If the STBY 
indicator on the DSKY is illuminated, press the STBY pushbutton 
for approximately 3 seconds until the STBY indicator extinguishes. 
Enter VERB 6 l into Kl48 and pre^s the ENTER pushbutton. Insure 
that the CMC +28 VDC discrete lamp on the Event Module is 
illuminated (CG 1523)* Verify +l4 and +4 VDC AGC power supply 
outputs on CRT display. Voltages shall be +14 ± 0. 4V (CG 1020) 
and +4 ± 0.2 (CG 1030). 

6 .2. 5 .2.4 Set the G&N POWER AC1 and AC2 breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). Set the G&N POWER 
AC1-0FF-AC2 switch to ACi. 

6 .2. 5 .2.4.1 Set the G&N DSKY and Display Panel brightness to the minimum a 

acceptable level by manipulation of LIGHTS - NUMERICS control on 
both Left Hand circuit breaker panel and LEB lighting Control 
panel. . 

6 .2.5.2 .5 Energize the G&N IMU HTR, MN A and MN B breakers on the Right 
Hand Circuit Breaker panel (breakers pushed in). 

6 .2. 5 .2 .6 Disregard all alarm indication on the CMC DSKY panels. Enter 
VERB 36 into Kl48. Press ENTER pushbutton. Press ERROR RESET 
pushbuttons on K-Start. All computer alarms except the Girabal 
Lock Indicator on the Main Display Console (MDC) and LEB AGC DSKY 
shall cljsar. Verify registers Rl, R2, and R3 on the DSKY's are 
cleared. 


6 .2. 5 .2.7 Clear the CMC erasable memory by entering the following sequence 
into the K-Start. 

a. VERB 57, press ENTER 

b. 00015, press ENTER 
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6.2.5.2.8 Enter the following into the K-Start: 

a. VERB 21 

b. NOUN 27 ENTER 

c. 00000, ENTER 

NOTE: Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with the 
following exceptions: 

a. If the G&N System has been in the power off state for less than 
5 days with the gimbals in the parked position (0°, 0*, 90°) and 
the system has not been moved, allow 90 seconds to elapse before 
proceeding. 

b. If the G&N System has been turned off for less than 15 minutes 
allow 90 seconds to elapse before proceeding. 

c. If the G&N System has been turned off with the gimbals in the 
unparked position for more than 15 minutes but less than 2 hours 
allow a warmup time equal to the time off to elapse before 
proceeding. 

CAUTION: If the requirements of 6.2.5.2.10 are not met, remove 
IMU Operate Power immediately by setting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

6.2.5.2.9 After the required warmup time has elapsed set the G&N IMU MN A and 
MN B circuit breaker on the Right Hand circuit breaker panel to ON 
(breaker pushed in), and the G/N POWER - IMU switch on the LEB 
Lighting Control panel to the ON position (toggle up). 
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6.2.5.2.10 Immediately begin monitoring the following measurements. 

’ a. On the CRT verify that IMU Operate Power is ±28. 8 ±3 VDC 

(CG 1500). 

b. On the meter modules verify that oscillations are not sustained 
and that a null is achieved within 10 seconds of power applica¬ 
tion on the following measurements: 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 
CG 2172 OG IX Resolver Output Sin 

c. On the CRT verify the absence of the +120 VDC PIPA Supply 
(CG 1040) for a period of 90±10 seconds following power applica¬ 
tion. After approximately 100 seconds, the voltage shall read 
+120 ±6 VDC. 

6.2.5.2.11 Verify that the PROGRAM ALARM lamp on the DSKY’s does not light 
with VERB 05 NOUN 31 and Rl = 00213 displayed. 

6.2.5.2.12 Enter and verify VERB 40, NOUN 20 into K148. Press the ENTER 
pushbutton. 

6.2.5.2.13 Enter and verify VERB 41, NOUN 20 into K148. Press the ENTER 
pushbutton to advance the System to the Coarse Align mode. The 
VERB-NOUN display on the CRT shall flash and indicate 21-22. 

6.2.5.2.14 Enter and verify +00000 into K148 three times, pressing the ENTER 
pushbutton on the K-START after each entry. 

6.2.5.2.15 Set the G&N OPTICS MN A and MN B circuit breakers on the Right 
Hand circuit breaker panel to the ON position (breaker pushed in). 
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6.2,5.2.16 


Verify that the CRT indications of the signals in Table VI 
are net flashing. 


Measurement 

Number 

1 CG 1040 

2 CG 1051 

3 CG 1052 

4 CG 10TO 

5 CG 1100 

6 CG 1020 

7 cg 1030 

8 CG 1201 

9 CG 1202 

10 CG 1203 

11 CG 1331 

14 CG 1110 

15 CG 2300 

16 CG 2301 


+120 VDC PIPA SUPPLY 

+20 VDC PIPA SUPPLY 

-20 VDC PIPA SUPPLY 

+4 VDC CDU SUPPLY 

-28 VDC ELECTRONICS 

+14 VDC CMC SUPPLY 

+4 VDC CMC SUPPLY 

IMU 28V 800 CPS 1 pet 0 ph 

IMU 28V 800 CPS 5 Pet ph A 

IMU 28V 800 CPS 5 Pet ph B 

3.2 KC 28V SUPPLY 

2.5 VDC TM BIAS 

PIPA T£ MPE RATURii 

DUG TEMPERATURE 


6.2.5.2.17 


Monitor the PIPA Display Scope to insure that each PIPA is moding 
properly. 


6.2.5.2.18 Perform 6.2.6 G&N Operational Test. 

6.2.6 G&N Operational Test 

‘ 6 .2.6.1 Initial Conditions 

Proceed with this test if the Operate Power On Test of 6.2.3 or 
the Turn On Procedure of 6.2*5 has been completed and system 
operation has not been interrupted. If system operation has been 
interrupted, perform the Turn On Procedure of 6 .2.5.2 before 
proceeding. 
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6.2.6.2 
6.2.6.2.1 
6.2.6.2.2 
6 .2.6.2.3 

6 .2.6.2.4 

6 . 2.6.2.5 

6.2.6.2.6 
6 . 2 . 6 . 2.7 

6.2.6.2.8 

6.2.6.3 


Initiation 

Enter VERB 57 into K148. Press the ENTER pushbutton. 

Enter 0000k into 106+8. Press the ENTER pushbutton. 

Verify that the PROGRAM display on the CRT indicates 07. 

NOTE: During this portion of the test the G&N System is 

exercised through i-s modes. Any failures will be indicated by the 
PROGRAM ALARM lamp on the DSKY’s lighting with VERB 05 NOUN 31 
and Him Qi4ll displayed. 

After approximately 12 minutes, VERB 06, NOUN 66 will flash and 
the value of the gravity vector in cm/sec 2 s..all be displayed in 
FI and R? on the CRT. Re -ord these values. 

R1 contains the first five digits of the gravity vector and R2 
contains the last five digits. A decimal point shall be between 
them. The value for the gravity vector shall be 
960.00000 ± 05.00000 cm/see 2 . 

Enter VERB 33 into Kl68. Press the ENTER pushbutton. 

When VERB 06 NOUN 66 flashes the value of the horizontal earth rate 
snail be displayed in R1 and R2 on the CRT. Record these values. 

R1 contains the first five digits of earth rate and R2 contains the 
last five digits. A decimal poirt shall be placed between them. 

R1 snail always to 00000. ‘Hie horizontal earth rate shall be 
OOOOO.63OOO ± 0.1000 earth rate 'units. 

Test Termination 


6 .2.6.3.1 Enter VEPP 36 inU K148. Press the ENTER pushbutton. 

6.2.6.3.2 Enter VERB hi, NOUN 20 into 106+8. Press the ENTER pushbutton. 

6.2.6.3.3 Enter +00000 into Kl68 three times. Press the ENTER pushbutton 
after each entry. 
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6.2.7 Girabal Friction Test 

6.2.7.1 Proceed with this test if 6.2.5.2 cr 6.2.3 has been completed and 
system operation has not been interrupted. If system operation has 

. been interrupted, perform 6.£.>.2 before proceeding with this test. 

6.2.7.2 Inner Gixnbal Friction Test 

6.2.7.2.1 Enter the following sequence into the K-Start, pushing the ENTER 
pushbutton after each entry: 

a. VERB 4l NOUN 20, ENTER 

b. +0C00C, ENTER 

c. +00000, ENTER 

d. +00C0C, ENTER 

6.2.7*2.2 Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 

a. CG 2120 IG TORQUE MOTOR CURRENT 

b. CG 211? IGA SERVO ERROR IN PHASE 

c. CG 2112 IG IX RESOLVER OUTPUT SIN 

a. CG 2113 IG IX RESOLVER OUTPUT COS 

e. CG 2220 .IGA CDU FINE ERROR 

f. CG 1201 IMU 28 V G.SKC 1 pet 0 Deg 

g. C® 2300 PIPA TEMPERATURE 

h. CG 2301 IRIG TEMPERATURE 

6.2.7.2.3 Enter the following sequence into the K-Start, pushing the ENTER 
pushbutton after each entry (+360 IG torquing) 

a. VERB 2k NOUN 01, ENTER 

b. 00407, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6.2.7.2.4 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

6.2.7.2.5 Start analog recorders. 
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6.2.7.2.6 Observe measurement CG 2112, IG IX Resolver output SIN, on the 
analog recorder. When steady-state condition occurs, with the 
reading near zero (approximately 12 minutes), stop the recorders. 

6.2.7.2.7 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB 4o, NOUN 20, press ENTER 

b. VERB 41, NOUN 20 , press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press EKTER 

6.2.7.2.8 Verify on the CRT that R1 - +00000, R2 * 400000, and R3 - +00000. 
Wait 60 seconds before proceeding. 

b.2.7.2.9 Enter the following sequence into the K-Start. Push the ENTER push 
button after each entry (-j6o° IG torquing): 

a. VERB 24 NOUN 01 ENTER 

b. OOhOJ, ENTER 

c. 37777, ENTER 

d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6.2.7.2.10 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT). 

6.2.7.2.11 Start analog recorders. 

6.2.7.2.12 Observe measurement CG 2112, IG IX Resolver output'SIN, on the 
analog recorder. When steady-state condition occurs, with the 
leading near zero (approximately 12 minutes), stop the recorders. 

6.2.7*2.13 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 4l, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

6.2.7.2.14 Verify on the CRT that Rl - +00000, R2 - +00000, and R3 - +00000. 
Wait 60 seconds before proceeding. 
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6.2.7.3 Outer Gimbal Friction Test 

6.2.7.3.1 Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 

a. CG 2180 0G TORQUE MOTOR CURRENT 

b. CG 2177 OGA SERVO ERROR IN PHASE 

c. CG 2172 0G IX RESOLVER OUTPUT SIN 

d. CG 2173 OG IX RESOLVER OUTPUT COS 

e. CG 2280 OGA CDU FINE ERROR 

f. CG 1201 IMU 28 V 0.8 KC 1 PCT 0 DEG RMS 

g. CG 2300 PIPA TEMPERATURE 

h. OG 2301 IRIG TEMPERATURE 

6.2.7.3.2 Enter the following sequence into the K-Start. Pushing the ENTER 
pushbutton after each entry (+360° OG torquing): • 

a. VERB 24 NOUN 01, ENTER 

b. 00405, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6 .2.7»3»3 Enter the following sequence into K- Start: 

a. VERB 42, press ENTER 

b. VERB 33> press ENTER (Verify VERB 33 on CRT) 

6.2.7.3.4 Start analog recorders 

6.2.7.3.5 Observe measurement CG 2172, OG IX Resolver output SIN, on the 
analog recorder. When steady-state condition occurs, witn the 
reading near zero (approximately 12 minutes), stop the recorders. 

6.2.7.3Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

* b. verb 4l, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

6.2.7.3.7 Verify on the CRT that Rl * +00000, R2 - +00000, and R3 - +00000. 

Wait 60 seconds before proceeding. 
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6.2.7.3,8 Enter the following sequence into the K-Start. Push the ENTER 

pushbutton after each entry (—360* OG torquing): 

a. VERB 2k NOUN 01, ENTER 

b. 00405, ENTER 

c. 37777, ENTER 

d. 377^3, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3» 

6.2.7*3.9 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT). 

6.2.7.3.10 Start analog recorders. 

6.2.7.3.11 Observe measurement CG 2172, CG IX resolver output SIN, on the 
analog recorder. When steady-state condition occurs, with the 
reading near zero (approximately 12 minutes), stop the recorder. 

6.2.7.3.12 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB kO, NOUN 20, press ENTER 

b. VERB 4l, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. -06750, press ENTER 

6.2.7.3.13 Verify on the CRT that Rl » +00000, R2 - +OOOOO, and R3 * -06750, 
Wait 60 seconds before proceeding. 
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6.2.7.4 Middle Gimbal Friction Test 

6.2.7.4.1 Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 

a. CG 2150 MG TORQUE MOTOR CURRENT 

b. OT 2147 MGA SERVO ERROR IN PHASE 

c. CG 2142 MG IX RESOLVER OUTPUT SIN 

d. CG 2143 MG IX RESOLVER OUTPUT COS 

e. CG 2250 MGA CDU FINE ERROR 

f. CG 2101 IMU 28V, 0.8 KC 1 PCT 0 DEG RMS 

g. CG 2300 PIPA 1JMPERATURE 

h. CG 2301 IRIG TEMPERATURE 

6.2.7.4.2 Enter the following sequence into the K-Start. Push the ENTER 
pushbutton after each entry (-*•135° MG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

c. 63777, ENTER 

d. 77777, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6.2.7.4.3 Enter the following sequence in the K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

6.2.7.4.4 Start the analog recorder. 

6.2.7.4.5 Observe measurement CG 2142, MG IX Resolver output SIN, on the 
analog recorder. When steady-state condition occurs, with the 
reading near zero (approximately 5 minutes), stop the recorders. 

6.2.7.4.6 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB 40 NOUN 01, ENTER 

b. VERB 4l NOUN 20, press ENTER 

- c. +00000, press ENTER 

d. +00000, press ENTER 

e. +06750, press ENTER 

6.2.7.4.8 Enter the following sequence into the K-Start. Push ENTER push¬ 

button after each entry (-135* MG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

c. 14000, ENTER 

d. 00000, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 
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6.2.7*4.9 Enter the following sequence in the K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

622.7.4.10 Start analog recorders. 

6.2.7.4.11 Observe measurement CG 2143, MS IX Resolver output SIN, on the 
analog recorder. When the steady-state condition occurs, with the 
reading near zero (approximately 5 minutes), stop the recorders. 

6.2.7.4.12 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB 40 NOUN 20, press ENTER 

b. VERB 4l NOUN 20, press ENTER 

c. +OOOOO, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

4.2.7.5 Examine the traces of the recorded measurements for all six phases 

of this test to detect any sharp discontinuities. Disregard 
transients of 0.5 second duration or less on the Gimbal Torque 
motor current traces, and those less than 0.2 second on the CDU 
fine error measurement traces. The Gimbal Torque motor currents 
8hall not exceed 0.125 ampere. 
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6.2.8 G&N Panel Brightness and lamp Test 

6 .2.8.1 Proceed vith this test if 6 .2. 5 .2 or 6 . 2.3 has been performed and 
system operation has not been interrupted. If system operation has 
been interrupted, perform 6 . 2 . 5.2 before proceeding vith this test. 

6 .2.8.2 Rotate the RETICLE ETJGHTNESS thumbwheel on the Control Indicator 
Panel and verify the capability to control the Illumination of the 
following lamps: 

a. SCT reticles 

b. SXT reticles 

c. Telescope Panel Angle Counters 

6 .2.8.3 Turn on LIGHTS-INTEGRAL control on Left Hand Circuit Breaker 
panel and I£B Lighting Control Panel. 

6.2.8.4 Adjust the brightness controls on the LEB Lighting Control Panel 
and Left Hand Circuit Breaker Panel from minimum brightness to 
maYiranm brightness. Verify the operation of the G&N Indicator Control 
Panel lamps. 

6 .2.8.4.1 Re-adjust brightness controls for minimum acceptable lighting. Turn off 

LIGHTS-H7TEGRAL control on Left Hand Circuit Breaker panel and LEB 
Lighting Control Panel. 

6 .2.8.5 Push and hold the CONDITION LAMPS switch on the G&N Indicator Control 
Panel to TEST. Verify the illumination of the following lamps: 

a. STAR ACQ 

b. MASTER ALARM lamp 

6.2.8.6 Set the CONDITION LAMPS svltch to ON. Lsmps a and b in 6.2.8.5.. - 
shall extinguish. 
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6.2.9 Semi-Automatic Moding Check 

Proceed with this test if 6.2.2.2.2 or 6.2.4 has been completed and 
system operation has not been interrupted. If system operation has 
been interrupted perform 6.2.2.2 before proceeding with this test. 

6.2.9.1 Test Initiation 

6.2.9.1.1 Set the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS 
(CG1530) is +28.0±3.0 VDC. Record the indication on the CRT. Verify 
that OPTX 28V 800 cps 1% oph (CGI211) and OPTX 28V 800 cps 5%-90 ph 
(CG 1212) are not flashing on the CRT. 

6.2.9.1.2 Enter VERB 57 into K148. Press the ENTER pushbutton. 

6.2.9.1.3 Enter 00010 into K148. Press the ENTER pushbutton. 

6.2.9.1.4 Observe VERB 33 NOUN 01 flashes on the CRT and the PROGRAM display 
indicates 07. 

6.2.9.2 Enter VERB 33 and press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 33 NOUN 02 flashing 

b. R1 « +00000 ± 00003 
C. R2 . +00000 ± 00003 

d. R3 » +00000 ± 00003 

e. IG angle = 000 ± 1 deg. 

f. MG angle ** 000 ± 1 deg. 

g. OG angle a 000 ± 1 deg. 

6.2.9.3 Enter VERB 33 and press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 33 NOUN 03 flashing 

b. Rl = +04500 ± 00003 

c. R2 =* +04500 ± 00003 

d. R3 = +04500 ± 00003 

e. IG angle = 045 ± 1 deg. 

f. MG angle » 045 ± 1 deg. 

g. OG angle * 045 ± 1 deg. 

6.2.9.4 Enter VERB 33 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl = 00000 ± 00003 

c. R2 = 00000 ± 00003 

d. R3 = 00000 ± 00003 

NOTE: Negative numbers will be displayed in octal complement form, 
i.e., -00001 = 77776. 
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6.2.9.5 Enter VERB 33 into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

a. VERB 33 NOUN 05 flashing 

b. Rl = +07100 ± 00003 

c. R2 = +07100 ± 00003 

d. R3 = +07100 ± 00003 

e. IG angle » 071 ± 1 deg. 

f. MG angle = 071 ± 1 deg. 

g. OG angle = 071 ± 1 deg. 

The GIMBAL LOCK lamps on the DSKY's shall light. 

6.2.9.6 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 33 NOUN 06 flashing 

b. Rl = +09000 ± 00003 

c. R2 = +09000 ± 00003 

d. R3 = +09000 ± 00003 

e. IG angle =» 090 ± 1 deg. 

f. MG angle ■ 090 ± 1 deg. 

g. OG angle * 090 ± 1 deg. 

6.2.9.7 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 33 NOUN 07 

b. Rl = +13500 ± 00003 

c. R2 » +13500 ± 00003 

d. R3 » +13500 ± 00003 

e. IG angle ■ 135 ± 1 deg. 

f. MG angle = 135 ± 1 deg. 

g. OG angle = 135 ± 1 deg. 

6.2.9.8 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds VERB 33 NOUN 10 shall flash. The GIMBAL LOCK lamp 
shall extinguish on the DSKY’s. 

6.2.9.9 Enter VERB 33 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl = 00000 ± 00003 

c. R2 = 00000 ± 00003 

d. R3 = 00000 ± 00003 
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6.2.9.10 Enter VERB 33 into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

a. VERB 33 NOUN 12 flashing 

b. Rl » +22500 ± 00003 

c. R2 = +22500 ± 00003 

d. R3 = +22500 ± 00003 

e. IG angle = 225 i 1 deg. 

f. MG angle * 225 ± 1 deg. 

g. OG angle = 225 ± 1 deg. 

The G1MBAL LOCK lamp on the DSKY's shall light. 

6.2.9.11 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 33 NOUN 13 flashing 

b. Rl ■ +22500 ± 00003 

c. R2 = +22500 ± 00003 

d. R3 = +31500 ± 00003 

e. IG angle ■ 225 ± 1 deg. 

f. OG angle « 225 ± 1 deg. 

g. MG angle = 315 ± 1 deg. 

The GIMBAL LOCK lamp on the DSKY shall extinguish. 

6.2.9.12 Enter VERB 33 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl ■ 00000 db 00003 

c. R2 = 00000 ± 00003 

d. R3 = 00000 ± 00003 

6.2.9.13 Enter VERB 33 into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

a. VERB 33 NOUN 15 flashing 

b. Rl = +31500 ± 00003 

c. R2 = +31500 ± 00003 

d. R3 = +31500 ± 00003 

e. IG angle = 315 ± 1 deg. 

f. MG angle = 315 ± 1 deg. 

g. OG angle = 315 ± 1 deg. 


Page 58 






NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 

U2’4 LAKEWOOD BLVO DOWNEV CALlEOBNIA 

. COOK IDEMT. NO. 03953 


APOLLO G&N Specification 
ND1002325 REV A 


6.2.9.14 Enter VERB 33 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl = 00000 ± 00003 
C. R2 - 00000 ± 00003 

d. R3 = 00000 ± 00003 

6.2.9.15 Enter VERB 33 Into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

a. VERB 33 NOUN 17 flashing 

b. Rl = +31500 ± 00003 
C. R2 * +31500 ± 00003 

d. R3 * +28900 ± 00003 

e. IG angle = 315 ± 1 deg. 

f. OG angle = 315 ± 1 deg. 

g. MG angle * 289 ± 1 deg. 

The GIMBAL LOCK lamp on the DSKY’s shall light. 

6.2.9.16 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data will be displayed on the CRT. 

a. VERB 33 NOUN 20 flashing 

b. Rl = +00000 ± 00003 

c. R2 » +00000 ± 00003 

d. R3 = +00000 ± 00003 

e. IG angle » 000 ± 1 deg. 

f. MG angle » 000 ± 1 deg. 

g. OG angle = 000 ± 1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. 

6.2.9.17 Enter VERB 33 and press the ENTER pushbutton. After approximately 
15 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl = OOOxx 
o. R2 = xxxxx 

The GIMBAL LOCK lamp on the DSKY's shall light. 

Record Rl and R2 as the Middle Gimbal CDU drive rate. 

MG rate = Rl R2 7sec. The Middle Gimbal CDU 

• drive rate shall be 14 ± 2°/sec. 
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6 • 2* 9*1 8 Enter VERB 33 Into KL48. Press the ENTER pushbutton. After 

approximately 30 seconds the follovlng data shall be displayed 
on the CRT. 

a. VERB 0 6 NOUN 66 flashing 

b. R1 m OGOxx 

c. R 2 « xxxxx 

The GIMBAL LOCK lamp on the DSKY's Bhan extinguish. 

Record R1 and R2 as the Inner gimbal CDU drive rate. 

IG rate - - R1 _ . R2 /sec. The Inner Gimbal CDU drive 

rate shall be 14 + 2 °/sec. 

6.2.9.19 Enter VERB 33 into KL48. Press theENTER pushbutton. After 

approximately 30 seconds the following data shall be displayed on 
the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R1 - OOOxx 

c. R2 * xxxxx 


Record R1 and R2 as the Outer Gimbal CDU drive rate. 

OG rate ■ R1 • R2 • The Outer Gimbal CDU drive rate 
shall be lV + 2^/ S ec. 

6.2.9.20 Enter VERB 33 into 10.48. Press the ENTER pushbutton. After 
approximately 20 seconds VERB 21 NOUN 22 shall flash on the CRT. 

Enter +00100 into K148 three times. Press the ENTER pushbutton 
after each entry. After approximately 100 seconds VERB Ox NOUN 10 
flashing shall be displayed on the CRT. Press theEMTKR pushbutton. 

Enter 00030 into K148. Press the ENTER pushbutton. Verify R1 - 33xxx. 

Bie ISS WARNING Lamp on the Indicator Control Panel shall light. 

The ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 

6.2.9.21 Enter VERB 33 into KL48. Press the ENTER pushbutton. After 

% approximately 20 seconds VERB 21 NOUN 22 shall flash on the CRT. 

Enter +03375 into Kl46 three times. Press the ENTER pushbutton 
after each entry. After approximately 100 seconds VERB 01 NOUN 10 
flashing shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 into JCL48. Press the HfP»« pushbutton. 

Verify HI - 33xxx. 

Bie ISS WARNING lan?) on the Indicator Control Panel Bh«n light. 

The ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 
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6.2.9.22 Enter VERB 33 into KL48. Press the ENTER pushbutton. VERB 33 
NOUN 55 shall flash on the CRT. The ISS WARNING lamp on the 
Control Indicator Panel shall extinguish. The ISS WARNING and ISS 
CPU FAIL discretes on the CRT shall be OFF. 

6 . 2 . 9.23 Set the OPTICS MODE switch on the Indicator Control Panel to ZERO. 
Walt 15 seconds. Set the OPTICS MODE switch to CMC. 

6.2.9.24 Press the ENTER pushbutton. After approximately 25 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R1 « OOOxx 

c. R2 - xxxxx 

Record R1 and R2 as the Shaft Optics CDU .drive rate. 

Snaft rate - R1 • R2 . The itiaft Optica CDU drive rate 

shall be 7*32 + 1.82~y»ec. 

6 . 2 . 9.25 Enter VERB 33 into Kl48. Press the ENTER pushbutton. In about 
15 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 

b. R1 - OOOQx 

c. R2 - xxxxx 

Record R1 and R2 as the Trunnion Optics CDU drive rate. Trunnion 
rate * R1 • R2 . The Trunnion Optics CDU drive rate.shall 
He JL .&3 ♦ 0 . 50 °/sec. 

6.2.9.26 Terminate the Semi-Automatic Moding Check by entering VERB 34 
into ML48. Press the ENTER pushbutton. Set the G&N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF, 
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6.2.10 Zero Optics Test 

NOTE: Proceed with this test if 6.2.4 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.2.2 Turn On 
procedure before proceeding. 

6.2.10.1 Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0 ± 3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

6.2.10.2 Enter the following sequence into K148. Press the ENTER pushbutton 
after each entry. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

6.2.10.3 Insure that the following switches on the G&N Indicator Control Panel are 
set as follows: 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

6.2.10.4 Monitor the Optics CDU»s by entering VERB 16 NOUN 55 into K148. Press 
the ENTER pushbutton. 

6.2.10.5 Set the OPTICS MODE switch on the G&N Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly by observing the 
following on Rl and R2 of the CRT. 

a* Rl = +000.00 ± 000.03 (Shaft Angle) 
b. R2 = +00.000 ± 00.006 (Trunnion LOS Angle) 

Return the OPTICS MODE switch to MAN. 

6.2.10.6 Set up the Analog Recorder to monitor the following measurements. 

Use a chart speed of 10 mm/sec. 

a. CG 3140 SXT Shaft Tach Output 

b. CG 3145 SXT Shaft Motor Control Winding 

c. CG 3150 SXT Trunnion Tach Output 

d. CG 3155 SXT Trunnion Motor Control Winding 

e. CG 3160 SCT Shaft Tach Output 

f. CG 3170 SCT Trunnion Tach Output 
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Push the Optics Hand Controller to the right, driving the SXP Shaft 
until R1 on the CRT indicates +180.00. Push the Optics Hand Controller 
up, driving the SXT Trunnion until R2 on the CRT indicates +75.000, 

Start the Analog Recorders and set the OPTICS MODE switch on the 
G&N Indicator Control Panel to ZERO. 

Monitor the Analog Recorders until all signals return to null. Stop 
the Analog Recorders. The elapsed tine between the initial and final 
SXT Tach output null shall be less than 15 seconds. 

Record HI and R2 on the CRT. The data displayed shall be as follows: 

a. R1 - 000.00 + 000.03 

b. R2 - 00.000 7 00.006 

Record the Telescope Panel Angle Counter indications. The Siaft 
Angle shall be 0.0 + 0.1 degrees. The Trunnion Angle shall be 
0.0 + 0.2 degrees. 

Set the OPTICS MODE switch on the G&N Indicator Control Panel 
to MAN. 


NOTE: If optics testing will not be continued, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 
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6.2.11 OPTICS Coordinate Transformation Control Test 

NOTE: Proceed with this test if 6.2.3 Operate Power on Test has 

been completed and system operation has not been interrupted. 

If system operation has been interrupted, perform 6.2.5.2, 

Turn On Procedure, before proceeding. 

6.2.11.1 Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) 
is +28.0 ± 3 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) 
and OPTX 28 V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

6.2.11.2 Enter the following into the K-Start. Press the ENTER pushbutton after 
each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

6.2.11.3 Verify and/or set the following switches on the G&N Indicator Control 
Panel to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

6.2.11.4 Enter the following into the K-Start to monitor the OPTICS CDU's 
VERB 16 NOUN 55, press ENTER 

6.2.11.5 Set the OPTICS MODE switch on the G&N Panel to ZERO. Wait 15 seconds. 
Insure that the Optics zero properly by observing that Rl and R2 of the 
CRT indicate as follows: 

a. Rl » +000.00 ± 000.03 (Shaft Angle) 

b. R2 = +00.000 ± 000.06 (Trunnion LOS Angle) 

Return the OPTICS MODE switch to MAN. 

6.2.11.6 Set up the analog recorders to monitor the following measurements: 

a. CG 3160 SCT Shaft Tachometer Output 
% b. CG 3170 SCT Trunnion Tachometer Output 

6.2.11.7 Using the OPTICS CONTROL STICK, drive the Optics until Rl = 225.00 
and R2 = 10.000 on the CRT and the DSKY’s. 

6.2.11.8 Set the CONTROLLER COUPLING switch on the G&N Panel to RSLV and 
the controller speed switch to MED. 
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6.2.11.9 Position the movable optics target such that it is centered on 
the 3CT retical pattern, then start the analog recorders at a 
chart speed of 10 mn/second. 

6.2.11.10 Quickly displace the OPTICS CONTROL SPICK 45 ♦ 10 degrees in the 
upper right h a n d quadrant while sighting on the optics target through 
the SCT eyepiece. The target shall appear to move in the upper 
right field of viev of the SCT at 45 + 10 deg. Release the 
control stick when the target leaves the SCT upper right field 

of viev, and imnedlately record the shaft angle as displayed on 
R1 of the CRT and D SKY's. The recorded shaft angle *ih»n be 
+225 ♦ 10.00 degrees. 

6*2.11.11 Stop the analog recorder and measure the elapsed time between the 

initial and the final signal null conditions for the two measurements. 
The elapsed time shall be 24 ♦ 6 seconds. 

6.2.11.12 Set the CONEROIIER COUPLING switch on the G&N Panel to DIRECT 
and drive the Optics with the OPTICS CONTROL STICK until the 
shaft and trunnion angles as indicated on the SCT TP AC's are 
approximately zero, then repeat step 6.2.11.5. 


NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 


FORM MtSI-H-t MV. »-.4 
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6.2.12 Optics Positional Accuracy Test, Proceed with this test if 6.2.3 

Operate Power On Test, or 6.2.5.2, Turn-On Procedure has been 
performed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

NOTE: This test requires the use of the G&N Installation Qualification 
Fixture A23r097 mounted on Optics Supporting Fixture A14-135. 
Insure that the qualification fixture has been properly aligned 
and that both Autosets are visible through the SXT St LOS before 
proceeding. Insure that lamp power is avail ible to the qualifica¬ 
tion fixture and to the Portable Lamp Assembly. 

6.2.12.1 Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8 ± 3 VDC. Record 
the indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% - 90 ph not flashing on CRT. 

6.2.12.2 Enter the following sequence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

6.2.12.3 Insure that OPTICS Optics control switches on the G&N Indicator Control 
Panel are set as follows: 

a. OPTICS MODE TO MAN 

b. CONTROLLER SPEED to LO 

c. CONTROLLER COUPLING to DIRECT 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

6.2.12.4 Set the OPTICS MODE switch to ZERO. After 20 seconds return the 
switch to MAN. 

6.2.12.5 Resolution Checks 

6.2.12.5.1 * Sight through the SXT eyepiece. Using the OPTIC CONTROL STICK, 

adjust the SXT to obtain the best reflected field of view of the 5-inch 
autocollimator reticle engravings at the center of the field of view. 
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6.2.12.5.2 Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines with¬ 
in a set) can be made. Record the number associated with that set of lines. 
The SXT resolution shall be at least 10 arc-seconds at the center of the 
field of view. 

6.2.12.5.3 Repeat 6.2.12.5.1 and 6.2.12.5.2 using the SCT and the SCT resolution 
chart. The SCT shall have a resolution of at least 3 arc-minutes at the 
center of the field of view. 

6.2.12.6 Slave Telescope Mode Checks 

6.2.12.6.1 Enter VERB 16 NOUN 55 into the K-Start.. Press the ENTER pushbutton. 

6.2.12.6.2 Set the OPTICS MODE switch on the Control Indicator Panel to ZERO. 

After 20 seconds return the OPTICS MODE switch to MAN. 

6.2.12.6.3 Record the SCT Shaft and Trunnion angles as indicated by the TPAC and 
the Shaft and Trunnion CDU angles as indicated in Rl and R2 of the DSKY. 
The difference between the TPAC Shaft angle and the Shaft CDU angle shall 
be ± 0.11° or less. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be ±0.22° or less. 

6.2.12.6.4 Using the OPTICS CONTROL STICK and CONTROLLER SPEED switch, 
drive the SXT Shaft and Trunnion CDU's until Rl =* +035.00 deg. and 
R2 * +35.000 deg. Record Rl and R2. Record the Shaft and Trunnion 
angles as indicated by the TPAC. The difference between the TPAC Shaft 
angle and Shaft CDU angle shall be ±0.11° or less. The difference between 
the TPAC Trunnion angle and Trunnion CDU angle shall be ±0.22° or less. 

6.2.12.6.5 Set the OPTICS MODE switch to ZERO. After 20 seconds return the 
OPTICS MODE switch to MAN. 

6.2.12.6.6 Set the TELESCOPE TRUNNION switch to the 0° position. 
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6.2.12.6.7 Remove the plug from the base of theSXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers hood 
over the optics head and retroreflecting prism. 

6.2.12.6.8 By sighting through the SCT eyepiece, position the Retroreflecting Prism, 
Model No. A23-200, to span between the SXT St LOS and SCT LOS such that 
the illumination from the backlight filament is clearly visible at the center 
of the field of view. 

6.2.12.6.9 Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. 

An enlarged protected image of the SCT reticle should be visible for align¬ 
ment comparison with the SXT reticle. Using the OPTICS CONTROL STICK, 
adjust the trunnion CDU to bring the SCT horizontal reticle line into coinci¬ 
dence with the SXT horizontal reticle line. Record the Trunnion CDU angle 
displayed in R2 as XX. XXX degrees. The difference between this angle and 
the corresponding angle recorded in 6.2.12.6.3 shall be ±0.2° or less. 

6.2.12.6.10 Replace the Portable Light in the adapter on the SXT eyepiece. 

6.2.12.6.11 Set the OPTICS MODE switch to ZERO. After 20 seconds return the OPTICS 
MODE switch to MAN. Set the TELESCOPE TRUNNION switch to SLAVE 
TO SXT. 

6.2.12.6.12 Temporarily disable the SCT TRUNNION electrical drive by carefully 
unscrewing the SCT TRUNNION Manual Drive until it just releases from 
the panel. Do not rotate further, as this would displace the SCT LOS from 
the desired reference position. 

6.2.12.6.13 Remove the Portable Light from the adapter and direct the light beam into 
the SCT eyepiece while sighting into the SXT eyepiece as in step 6.2.12.6.9. 
Again using the OPTICS CONTROL STICK, bring the SCT horizontal reticle 
line into coincidence with the SXT horizontal reticle. Record the Trunnion 
CDU angle displayed in R2. The difference between this angle and the cor¬ 
responding angle measured in 6.2.12.6.3 shall be ±0.2° or less. Replace 
the Portable Light Assembly in the adapter. 

6.2.12.6.14 Replace the SCT TRUNNION Manual Drive in the panel. 

6.2.12. 6.15 Use the OPTICS CONTROL STICK to drive the Trunnion CDU to +25.000° 

±0.005° as indicated on R2. Maintain the Shaft CDU at 000.00° ±0.01° as 
indicated on Rl. 

6.2.12.6.16 Set the TELESCOPE TRUNNION switch to 25*. After 30 seconds has elapsed, 
record the TPAC Trunnion angle and Trunnion CDU angle displayed in R2. 

The difference shall be ±0.22° or less. Record the Shaft CDU angle displayed 
in Rl. 

6.2.12.6.17 Temporarily disable the electrical drive to the SCT Trunnion and SCT Shaft 
by unscrewing the SCT Trunnion and Shaft Manual Drive items until they just 
release from the panel. Do not rotate further, as this would displace the SCT 
LOS from the desired reference position. 
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6.2.12.6.18 


6.2.12.6.19 


6.2.12.7 

6.2.12.7.1 


6.2.12.7.2 


6.2.12.7.3 


6.2.12.7.4 


6.2.12.7.5 


6.2.12.7.6 


6.2.12.7.7 


6.2.12.7.8 


Reposition the Retro reflecting Prism so that it is inclined at an angle of 
25° downward and spans the SCT LOS and SXT St LOS. Sight into the SCT ] 
and adjust the prism so that illumination from the backlight filament is 
again visible at the center of the field of view. Remove the Portable Light 
Assembly from the SXT eyepiece adapter and direct the light into the SCT 
eyepiece while sighting through the SXT eyepiece. Observe the comparison 
of SCT and SXT reticles. Adjust the Trunnion CDU and Shaft CDU angles 
with the OPTICS CONTROL STICK to bring the two reticle patterns into 
coincidence. Record the Shaft and Trunnion CDU angles as indicated in Rl 
and R2 of the DSKY. The difference between each of these angles and the 
respective angles recorded in 6.2.12.6.16 shall be *0.2 degrees or less. 

Replace the SCT Shaft and Trunnion Manual Drive items. Replace the 
Portable Light Assembly in the adapter. Set the TELESCOPE TRUNNION 
switch to SLAVE TO SXT. Set the OPTICS MODE switch to ZERO. Wait 
20 seconds and then set the OPTICS MODE to MAN. Remove the Retro- 
reflecting Prism and photographer's hood if used. 

SXT Parallelism Tests 

Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
+15.000° ±2° as indicated in R2 of the DSKY. Maintain a Shaft CDU angle 
of 000.00±0.01 degrees. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Set the OPTICS MODE switch to ZERO. After 20 seconds return the 
OPTICS MODE switch to MAN. 

Again sight through the 5-inch autocollimator eyepiece and adjust the 
measurement knob to bring the SXT StLOS horizontal reticle and autocol¬ 
limator horizontal filar images to coincide. Record the autocollimator 
reading.. 

Repeat 6.2.12.7.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.7.3 by more than 10 arc seconds. 

Using the OPTICS CONTROL STICK drive the SXT Trunnion angle to 
85.000° ±5° as indicated on R2 of the DSKY. Set the CONTROLLER SPEED 
to LO and drive the SXT Trunnion to +90.000° ±0.006° as indicated on R2 
of the DSKY. Insure that the SXT Shaft angle remains at 000.00±0.02 degrees 
as indicated by Rl on the DSKY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the 
OPTICS CONTROL STICK to adjust the SXT Trunnion angle until the two 
horizontal reticle lines are coincident. Record the Trunnion CDU angle 
displayed in R2. The Trunnion CDU angle shall be 90.000±0.010 degrees. 
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6.2.12.7.9 Remove the Portable Light Assembly and Adapter Assembly from the base 
of the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

6.2.12.8 Shaft and Trunnion Positional Accuracy Checks. 

6.2.12.8.1 Set the OPTICS MODE switch to ZERO. After 30 seconds, return the 
selector to MANUAL. 

6.2.12. 8.2 Sight through the SXT. Using the control stick align the SXT SLOS with 
optical target No. 1 on the GIN Installation Fixture Model No. A23-071. 

6.2.12.8.3 Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 
Record the value of Rl and R2 displayed on the CRT. Record the Shaft and 
Trunnion Angles from the TPAC. 

6.2.12.8.4 Sight through the SXT. Using the control stick align the SXT SLOS with 
Optical Target No. 2 on A23-071. 

6.2.12.8.5 Record the value in Rl and R2 on the CRT. Record the Shaft and Trunnion 
Angles from the TPAC. 

6.2.12.8.6 Set the OPTICS MODE switch to ZERO. After 30 seconds set the switch 
to CMC. 

6.2.12.8.7 Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

6.2.12.8.8 Enter the value recorded from Rl in 6.2.12.8.3 into the K-Start. Press 

the ENTER pushbutton. 

6.2.12.8.9 Enter the value recorded from R2 in 6.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. 

6.2.12.8.10 Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
on A23-071. Record the Shaft and Trunnion Angles from the TPAC. The 
difference between these values and the corresponding values recorded in 

6.2.12.8.3 shall be less than 0.25 degrees. Record the difference. 

6.2.12.8.11 Enter VERB 41 NOUN 55 into the K-START. Press the ENTER pushbutton. 

6.2.12. 8.12 Enter the value recorded from Rl in 6.2.12.8.5 into the K-Start. Press 

the ENTER pushbutton. 

6.2.12.8.13 Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 
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6.2.12.8.14 Sight through the SXP. The SLOS bhould be centered on Optical 
Target No. 2 on A23-071. Record the Shaft and Trunnion Angles front 
the TPAC. The difference between these values and the corresponding 
values recorded in 6.2.12.8.5 shall be less than O.25 degrees. 

Record the difference. 

6.2.12.8.15 Set the OPTICS MODE switch to ZERO. After 30 seconds return the 
switch to MANUAL. 

Enter VERB 41 NOUN 20 into the K-START. Press the ENTER pushbutton. 
Enter +00000 into the K-START 3 times. Press the ENTER pushbutton 
after each entry. 


FORM 
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Optics Slew Rate Test 

• NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, Turn 
On procedure, before proceeding. 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) 
is +28.0 ± 3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence into K148. Press the ENTER pushbutton after 
each entry. 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

6.2.13.3 Verify and/or set the following switches on the G&N Indicator Control 
Panel to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

6.2.13.4 Monitor the OCDU's by entering VERB 16 NOUN 55 into K148. Press the 
ENTER pushbutton. 

6.2.13.5 Set the OPTICS MODE switch on the G&N Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly by observing the 
following data displayed in Rl and R2 on the DSKY. 

a. Rl = +000.00 ± 000.03 (Shaft Angle) 

b. R2 - +00.000 ± 00.006 (Trunnion LOS Angle) 

Set the OPTICS MODE switch on the G&N Indicator Panel to MAN. 

NOTE: Read & understand step 6.2.13.6 before proceeding. Do not 
hold Control Stick at upper limit more than 10 seconds. 

Trunnion Slew Rate - HI Speed 

6.2.13.6 Push and hold the Optics Control Stick to its upper limit. Approximately 

2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R2 and R3. Approximately 5 seconds after the first mark, again 
press the MARK pushbutton and record the new display in R2 and R3. The 
data displayed is in the following form: 

a. % R2 = ±XX. XXX (Trunnion LOS angle in deg.) 

b. R3 * +XXX. XX (Time in seconds) 


6.2.13 


6.2.13.1 


6.2.13.2 
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6.2.13.7 Perform the following calculations: 

a. Difference between R2 displays *_•_(A trun. angle) 

b. Difference between R3 displays » ” ” _ (A time) 

c. 

A trun. angle 

— » deg/sec 

A time 

Hie Trunnion slew rate shall be 9»0 + 1.8 deg/sec. 

Shaft Slew Rate - HI Speed 

6.2.13.8 Using the Optics Control Stick, drive the Trunnion LOS Angle back to 
approximately zero degrees as indicated on the TPAC. Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. 

NOTE: Read and understand step 6.2.13.9 before proceeding. Do not hold 
for more than 10 seconds. 

6.2.13.9 Push and hold the Optics Control stick to its rigfrit limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R1 and R3. Approximately 5 seconds after the firBt mark, again 
press the MARK pushbutton and record the new display in R1 and R3» Hie 
data displayed is in the following form. 

R1 - + XXX.XX (Shaft angle in deg.) 

R3 * + XXX.XX (Time in seconds) 

6.2.13.10 Perform the following calculations 

a. Difference between R1 displays * _(A shaft angle) 

b. Difference between R3 displays * __ ” _ (A time) 

c. ~ 

A shaft angle , 

—=- * _ deg/sec 

A time 

Hie Shaft Slew Rate shall be 17*6 + 3*5 deg/sec. 

Trunnion Slew Rate - MED Speed 

6.2.13.11 Using the Optics Control Stick, drive the shaft angle back to approxi¬ 
mately zero degrees as indicated on the TPAC. Set the OPTICS MODE switch 
to zero. Wait 15 seconds. Set the OPTICS MODE switch to MAN. Set 
the CONTROLLER SPEED switch to MED. 

NOTE: Read & understand 6.2.13.12 before proceeding. Do not hold control 
stick at upper limit for more than 20 seconds. 
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6.2.13.12 Push and hold the Optics Control stick to its upper limit. Approximately 

2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R2 and R3. Approximately 10 seconds after the first mark, again 
press the MARK pushbutton and record the new display in R2 6 R3. The data 
displayed is in the following form: 

a. R2 = XX. XXX (Trunnion LOS Angle in degrees) 

b. R3 = XXX. XX (Time in seconds) 

6.2.13.13 Perform the following calculations: 

a. Difference between R2 displays *_._(A Trunnion Angle) 

b. Difference between R3 displays »_._(A Time) 

A Trunnion angle » _ ._deg. /sec 

A Time 

The Trunnion slew rate shall be 0.90 ± 0.18 deg./sec. 

Shaft Slew Rate - MED Speed 

6.2.13.14 Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the OPTICS 
MODE switch to MAN. 

NOTE: Read & understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

6.2.13.15 Push and hold the Optics Control Stick to its right limit. Approximately 

2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in Rl and R3. Approximately 10 seconds after the first mark, 
again press the MARK pushbutton and record the new display in Rl and R3. 
The data displayed is in the following form: 

a. Rl = ± XXX. XX (Shaft Angle in degrees) 

b. R3 = ± XXX. XX (Time in seconds) 

6.2.13.16 Perform the following calculations 


a. Difference between Rl displays *_._(A Shaft Angle) 

b. Difference between R3 displays =_._(A Time) 

c. A Shaft Angle , , 

_» _._deg/ sec 

A Time 


The Shaft Slew Rate shall be 1.80 ± 0.36 deg/sec. 
Trunnion Slew Rate - LO Speed 
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6.2.13.17 Set the OPTICS MODE switch to ZERO. Walt 15 seconds. Set the OPTICS 
MODE switch to MAN. Set the CONTROLLER SPEED switch to LO. 

NOTE: Read and understand 6.2.13.18 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 

6.2.13.18 Push and hold the Optics Control stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKY 
disnlay in R2 and R3. Approximately 10 seconds after the first mark, 
again press the MARK pushbutton and record the new display in R2 and R3. 
Hie data displayed is in the following form: 

a. R2 * XX.XXX (Trunnion LOS Angle in degrees) 

b. R3 - XXX.XX (Time in seconds) 

6.2.13.19 Perform the following calculations 

a. Difference between R2 displays ■ XX.XXX ( A Trunnion Angle) 

b. Difference between R3 displays - XXX.XX ( £ Time) 

c. 

A Trunnion Angle 

-- - . deg/see 

A Time ” 


6.2.13.20 


Hie Trunnion Slew Rate shall be 0.10 ♦ 0.02 deg/sec. 

Shaft Slew Rate - LO Speed 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the OPTICS 
MODE switch to MAN. 


NOTE: Read and understand 6.2.13«21 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

6»2.13»21 Push and hold the Optics Control stick to its rifht limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R1 and R3» Approximately 10 seconds after the first mark, 
again press the MARK pushbutton and record the new display in R1 and R3. 
Hie data displayed is in the following form: 

a. R1 - XXX.XX (Shaft Angle in degrees) 

b. R3 - XXX.XX (Time in seconds) 

6.2.13.22 Perform the following calculations: 

a. Difference between R1 displays * • ( A Shaft Angle) 

b. Difference between R3 displays * ZZZ* (A Time) 


A Time) 


A Shaft Angle 


deg/sec 


Hie Shaft Slew Rate shall be 0.20 + Q.oU deg/sec. 

6.2.13.23 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 
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6.2.14.4.10.1 The inner glmbal stabilization loop response time shall be less 
than 0.2 seconds. 

6.2.14.4.10.2 The maximum number of overshoots on the IGA Servo Error signals 
shall be two. 

6.2.14.5 Middle Glmbal Response Test 

6.2.14.5.1 Enter code 2028000000 into C-START M0DUIE 4A1-A5-C156. Press the 
XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.5.2 Enter VERB 4l NOUN 20 into 10.48. Press ENTER. 

6.2.14.5.3 Enter 400000 into 10.48 three times. Press ENTER after each entry. 

Wait 30 seconds. 

6.2.14.5.4 Enter VERB 42 into Kl48. Press ENTER. 

6.2.14.5.5 Enter 400000 into Xl48 three times. Press ENTER after each entry. 

Walt 90 seconds. 

6.2.14.5.6 Enter 0100 into 4A2 -a 6-R155« The top part of svltch shall be 
illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 

6.2.14.5.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
MG Stabilization loop. 

CAUTION: If the transient caused by the step input does not die within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER IMU 
switch on the LEB Lighting Control Panel to OFF. 

6.2.14.5.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.5.9 Enter 0000 into 4A2-A6-R155• The top part of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-R155 
are illuminated. Start analog recorder. Press XEQ/SEAL pushbutton 
to remove the step input to the MG stabilization loop. 

6.2.14.5.10 After the transients have died out, stop the analog recorder. Record 
the loop response time by measuring the time interval between removing 
the step (initial disturbance) and the peak of the first overshoot. 

In addition, record the total number of overshoots. 

6.2.14.5.10.1 Die middle glmbal stabilization loop response time shall be less 
than 0.2 seconds. 

6.2.14.5.10.2 The maximum number of overshoots on the MGA Servo Error signals 
shall be two. 
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6,2.14.6 Outer Gimbal Response Test 

6.2.14.6.1 Enter code 2026000000 in C-START Module 4A1-A5-C156. Press XSQ/SEAL 
Pushbutton to call up CG 2177 0GA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.6.2 Enter VERB 4l NOUN 20 into KL48. Press ENTER. 

6.2.14.6.3 Enter +00000 into K3.48 three times. Press ENTER after each entry. 

Wait 30 seconds. 

6.2.14.6.4 Enter VERB 42 into Kl48. Press ENTER pushbutton. 

6.2.14.6.5 Enter +00000 into Kl48 three times. Press ENTER after each entry. 

Wait 90 seconds. 

6.2.14.6.6 Enter 0010 into 4A2-A6-R155. The top half of the switch shall be 
illuminated. Insure that no other function switches on 4A2-A6-R155 

are illuminated. 

6.2.14.6.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into 
the OG Stabilization Loops. 

NOTE: If the transient caused by the step input does not die out within 
15 seconds, remove the IHU OPERATE power by setting the G/N POWER 
IMJ switch on the LEB Lighting Control Panel to OFF. 

6.2.14.6.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 nm/sec. 

6.2.14.6.9 Enter 0000 into 4A2-A6-R155* The top half of the switch shall be 
-extinguished. Insure that no other function switches on 4A2-A6-155 

are illuminated. Start analog recorder. Press the XEQ/SEAL push¬ 
button to remove the step input to the OG Stabilization Loop. 

6.2.14.6.10 After the transients have died out, stop the analog recorder. Record 
the loop response time by measuring the time interval between 
removing the step (initial disturbance) and the peak of the first 
overshoot. In addition, record the total number of overshoots. 

6.2.14.6.10.1 The outer gimbal stabilization loop response time shall 
be less than 0.2 seconds. 

6.2.14.6.10.2 The maximum number of overshoots on the OGA Servo Error 
Signals shall be two. 

6.2.14.7 Enter VERB 40 NOUN 20 into KL48. Press the ENTER pushbutton. 

6.2.14.7.1 Enter VERB 4l NOUN 20 into KL48. Press the ENTER pushbutton. 









6.2.14.7.2 Enter +00000 into KL48. Press the ENTER pushbutton. 

6.2.14.7.3 Enter +00000 into Kl48. Press the ENTER pushbutton. 

6.2.14.7.4 Enter +00000 into Kl48. Press the ENTER pushbutton. 

6.2.13 IRIG Scale Factor Test 

6.2.15.1 Proceed with this test if the Operate Power On Test of 6.2.3 or the 
Turn On Procedure of 6.2.5.2 has been perforated and system operation 
has not been interrupted. If system operation has been infcerrupted, 
perform 6 . 2 . 5.2 before proceeding. 

6.2.15.2 Verify that the IMJ OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the 
Glmbal Friction Test, 6.2.7* 

6.2.15.3 Set up the Analog Recorders to monitor the following signals: 

a. CG 2117 IG SERVO ERROR 

b. CG 2147 M3 SERVO ERROR 

c. CG 2177 OG SERVO ERROR 

d. CG 2120 IG TM CURRENT 

e. CG 2150 MG TM CURRENT 

f. CG 2180 OG TM CURRENT 

6.2.15.3.1 Start the analog recorder chart drive using a chart speed of 1 mm/sec. 
The recorder shall run for the duration of 6.2.15. 

6.2.15.4 Enter VERB 57 into KL48. Press the ENTER pushbutton. 

6.2.15.5 Enter 00005 into Kl48. Press the ENTER pushbutton. 

6.2.15.6 VERB 06 NOUN 6 l shall flash on CRT and the following displayed in R1 
and R2: 

R1 * +xxxxx (some Nay. Base azimuth) 

R2 * Txxxxx (some test site latitude; see Table I) 
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6.2.15,7 If the values displayed in R1 and R2 are correct, proceed with test, if 
not perform the following sequence: 

a. To correct Rl, on the K-start enter VERB 21, press ENTER pushbutton, 

txxx.xx, press ENTER (ixxx.xx is correct nav. base azimuth). 

b. To correct R2, on the K-start enter VERB 22, press ENTER pushbutton, 

-hex.xxx, press ENTER (obtain correct site latitude from Table I). 


Site Latitude 

NAA +33.921 

MSC +29.556 

MILA +28.516 

6.2.15.8 Verify the correct displays on CRT Rl and R2, then on the K-start enter 
VERB 33 and press ENTER pushbutton. 

6.2.15.9 VERB 21 NOUN 30 shall flash on the CRT, requesting a load of the test 
number• 

Enter the desired test number from Table I and press the ENTER pushbutton. 

Table I. Test Numbers and Positions for TRIG Tests 

Test Gyro Being Tested and 

Number Direction of Torque 

+00001 +X 

+00002 +Y 

■100003 +Z 

-00001 -X 

-00002 -Y 

-00003 -Z 


NOTE: If all gyros are being tested, the test must be repeated once for 
each Test Number in Table I in the sequence listed. If only one gyro 
is being tested, the test need only be repeated for the two applicable 
Test Numbers. 
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6.2.15.10 After l60 seconds VERB 06 NOUN 66 shall flash on the CRT. Record 
the value displayed in register R1 for the appropriate Test Number 
in Table 2. Tlie data displayed in the Scale Factor error in parts 
per million. The recorded Scale Factor error shall not exceed 


Table 2. Display of Test Paramete 


Test 

Number 

Symbol 

Display : 

-OOuOl 

E. 

ixxxxx 

+00001 

E C 

±xxxxx 

-00002 

K { 

ixxxxx 

+00002 

f.l 

<1 

±xxxxx 

-00003 

ixxxxx 

+00003 

ixxxxx 


6.2.15.11 Enter VERB 33 into Kl48. Press the ENTER pushbutton. 

6.2.15.12 Repeat 6.2.15.8 through 6.2.15.10 until all Test Numbers in Table I 
have been utilized. 

6.2.15.13 Enter VERB 34 into Kl48. Press the ENTER pushbutton. 

6.2.15.13.1 After completion of all test numbers, stop tne analog recorders. 

6.2.15.14 Enter VERB 40 NOUN 20 in Kl43. Press the ENTER pushbutton. 

6.2.15.14.1 Enter VERB 4l NOUN 20 into K146. Press the ENTER pushbutton. 

6.2.15.14.2 Enter +00000 into Kl48 three times, pressing the ENTER pushbutton 
after each entry. 

6.2.16 IMU Performance Test 

6.2.16.1 Proceed with this test if the Operate Power On Test of 6.2.3 or the 
Turn On Procedure of 6.T.5.2 has been completed and system operation 
has not been interrupted. If the system operation has been 
interrupted, perform Turn On Procedure of 6.2.3.2 before proceeding 
with this test. 

6.2.16.2 Enter VERB 01 NOUN 10 into K146. Press the ENTER pushbutton. 

Record R1 - AAAAA and the time of day. 

6.2.16.3 Enter VERB 21 NOUN 02 into Kl+8. Press the ENTER pushbutton. Enter 
01300 into Kl48. Press ENTER. Enter AAAAA into Kl46. Press ENTER. 


6.2.16.4 


Enter VERB 06 NOUN 02 into Kl4o. Press ENTER. Enter 01300 into 
K143. Press ENTER. Record R1 - BBBBD. 
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6.2.16.5 


Perform the following calculations; 


6.2.16.6 

6.2.16.7 


R1 (BDDBB) X 5.12 
3600 


CCCC.C (hrs. in high order scaler channel 3) 


b. 23-3 - CCC.C * DDDDD Hrs. 

c. Add DDDDD to time of day recorded in step 1. 

Do Not enter any of the PIPA scale factor tests within -0.2 hours of 
the time of day calculated in step 6.2.16.5c. This is the time at 
which the high order scaler, channel 3, will overflow. If a PIPA 
scale factor test is being performed at this time, unacceptable 
test results will occur. 

Verify that the IMU Operate Power has been applied for at least one hour 
Test Initiation. 


6.2.16.7.1 Enter VERB 57 into JCL48. Press the ENTER pushbutton. 

6.2.16.7.2 Enter 00001 into Kl48. Press the ENTER pushbutton. 

6.2.16.7.3 VERB 06 NOUN 61 shall appear flashing on CRT and will contain the 
following information: 

R1 * xxx.xx (Some NB Azimuth) 

R2 - xx.xxx (Some Test Site latitude) 

Insure that R1 * Correct NB Azimuth and R2 « Present Test Site 
latitude from Table XX. 


6.2.16.7.^ 


If R1 does not contain the correct NB Azimuth, enter the following 
sequence into K1^8. 


6.2.16.7.5 


a. VERB 21, ENTER 

b. +xxx.xx, ENTER (where +xxxxx is the NB Azimuth) 

If R2 does not contain present Test Site latitude enter the following 
sequence into Kl48: 


a. VERB 22, ENTER 

b. Proper Data from Table XX, ENTER 


6.2.16.7.7 


Location 

NAA 

MSC 

MILA 


latitude 

+33.921 

+ 29.556 

+ 28.516 


6.2.16.7.6 Enter VERB 33 into Kl**8. Press ENTER pushbutton. 


VERB 06 NOUN 66 shall appear flashing on CRT. Verify that the 
following values appear on CRT. 


R1 - +00900 
R 2 - +00000 


R3 * +00001 
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6.2.16.7.8 If the content* of R1 on the CRT are not +00900, enter the following 
sequence into Kl 1 *^. 

a. VERB 21, ENTER 

b. +00900, ENTER 

6.2.16.7.9 If tne contents of R3 on the CRT are not +00000, enter the following 
sequence into Kl**6: 

a. VERB 22, ENTER 

b. +00000, ENTER 

6.2.16.7.10 If the contents of R3 n the CRT are not +00001, enter the following 
sequence into K1^8: 

a. VERB 23, ENTER 

b. +OOOO.L, ENTER 

6.2.I0.7*11 Verify correct display in Rl, R2, and R3* Enter VERB 33 into Kl^S. 
Press the ENTER pushbutton. 

6.2.16.7.12 After approximately 17 minutes, VERB 06 NOUN 66 shall appear flashing 
on the CRT. Record the value on CRT for R2 on the calculation sheet. 

6.2.16.7.13 Enter VERB 33 into Kl48. Press the ENTER pushbutton. 

6.2.16.7.1^ After approximately 90 sec, VERB 06, NOUN 66 shall appear flashing 

on the CRT. Record the value on CRT for Rl and R2 on the calculation 
sheet. 

Enter VERB 3^ into KlU8. Press the ENTER pushbutton. 

Repeat steps 6.2.16.3.7 through 6.2.16.3.1^, substituting position 
number +00002 in R3* 

Enter VERB 33 into Kl*+3. Press ENTER pushbutton. 

After approximately 67 minutes, VERB 06 NOUN 66 shall appear flashing 
on the CRT. Record the value on CRT for R2 on the calculation sheet. 

6.2.16.7.19 Repeat steps 6.2.16.3.6 through 6.2.16.3.1*+, substituting position 
number +00003 in R3« 

6.2.16.7.20 Repeat steps 6.2.16.3.15 through 6.2.l6.3«l8, substituting position 
number +00004 in R3. 

6.2.16.7.21 Enter VERB 33 into Kl*+8. Press ENTER pushbutton. 


6.2.16.7.15 

6.2.16.7.16 

6.2.16.7.17 

6.2.16.7.18 
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6.2.16.7.22 


6.2.16.7.23 

6.2.16,7.21* 

6.2.16.7.25 


6.2.16.7.26 

6.2.16.7.27 

6.2.16.7.28 

6.2.16.7.29 

6.2.16.8 

6.2.16.9 


VERB 06 NOUN 66 shall flash on the CRT. Verify the following data 
is also displayed on the CRT. 

a. R1 » +00900 

b. R2 » +00000 

c. R3 * +00005 

If data is incorrect perform steps 6.2.16.3.8 thru 6.2.16.3.10 

entering the correct data. Enter VERB 33 into Kl48. Press ENTER 
pushbutton. 

Hie PROGRAMS ALARM and GIMBAL LOCK status lights shall be illuminated 
on tl « D01CY. 

Press the RESET pushbutton. The Program Alarm lamp shall extinguish. 
In approximately 90 sec, VERB uo NOUN 66 shall apnear flashing on 
the CRT. Record the data displayed in R1 and R2 on the CRT. 

Enter VERB 3*1 into Kl4S. Press ENTER pushbutton. Repeat step. 
6.2.16.3.22 thru 6.2.16.3.23 substituting position no. +00006. 

Enter VERB 34 into Kl48. Press the ENTER pushbutton. VERB 06 
NOTtn 66 shall flash on the CRT. Verify the following data is also 
displayed on the CRT. 

a. R1 * +00900 

b. R2 « +00000 

c. R3 « +00007 

If the data is incorrect perform steps 6.2.16.3.8 thru 6.2.16.3.10 
entering the correct data. 

Enter VERB 33 into Kl48. Press ENTER pushbutton. The GIMBAL LOCK 
status lamp shall extinguish. In approximately 17 minutes VERB 06 
NOUN 66 shall flash on the CRT. Record the data displayed in R2 
of the CRT. 

Repeat steps 6.2.16.3.25 and 6.2.16.J.26 substituting position no. 
+00008 in R3. 

Repeat steps 6.2.16.3.25 and 6.2.16.3.26 substituting position no. 
+00009 in R3. 

-P-t steps 6.2.16.3.25 and 6.2.16.3.26 substituting position no. 

To terminate the IMU Performance Test, enter VERB 36 into Kl48. Press 
ENTER pushbutton. 

Enter the following sequence in Kl48. 

a. VERB 40 NOUN 20, ENTER 

b. VERB kl NOUN 20, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

e. +00000, ENTER 
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6.2.16.10 Calculations 


Position No. As 

Table XXI 

Displayed in R3 

Quantity Being Measured 

+00001 

+NBDY 
+X PIPA G 

+00002 

+NBDZ 
-X PIPA G 
-NBDX + ADIAX 

+00003 

-NEDX 
+Z PIPA G 

+00004 

+NBDY + AD6RAY 
-Z PIPA G 
+NBDZ + ADIAZ 

+00005 

+■ Y PIPA G 

+00006 

- Y PIPA G 

+00007 

-NBDX + ,707 AJD6RAX 

+00008 

.707 (-NBDZ - NBDY) + .5 (ADIAZ - ADIAY) 
+.5 (AD6RAY ♦ AD6RAZ) 

+00009 

-NBDZ + .707 ADSRAZ 

+00010 

.707 (NBDX - NBDX) + .5 (ADIAY - ADIAX) 
+.5 (AD6RAX) 
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6.2.16.10.1 

Measured 

Values 





6.2.16.10.1.1 

Line 

1 

Position No. 

+00001 

Step No. 

6.2.16.7.12 

Parameter 

+NBDY 

Recorded Value 

R2 

6.2.16.10.1.2 

2 

+00001 

6.2.16.7.14 

+ Y PIPAG 

R1 . R2 


6.2.16.10.1.3 

3 

+00002 

6.2.16.7.12 

+NBDZ 

R2 


6.2.16.10.1.4 

4 

+00002 

6.2.16.7.14 

-XPIPAG 

R1 . R2 


6.2.16.10.1.5 

5 

+00002 

6.2.16.7.18 

-NGDX + 

ADIAX 

R2 


6.2.16.10.1.6 

6 

+00003 

6.2.16.7.12 

-NBDX 

R2 


6.2.16.10.1.7 

7 

+00003 

6.2.16.7.14 

+ZPIPAG 

R1 . R2 


6.2.16.10.1.8 

• 8 

+00004 

6.2.16.7.12 

+NBDY + 

AD3RAY 

R2 


6.2.16.10.1.9 

9 

+ C0004 

6.2.16.7.14 

-ZPIPAG 

R1 . R2 


6.2.16.10.1.10 

10 

+00004 

6.2.16.7.18 

+NBDZ + 

ADIAZ 

R2 


6.2.16.10.1.11 

11 

+00005 

6.2.16.7.23 

+YPIPAG 

R1 . R2 


6.2.16.10.1.12 

12 

+00006 

6.2.16.7.23 

-YPIPAG 

R1 . R2 


6.2.16.10.1.13 

13 

+00007 

6.2.16.7.26 

-NBDX + 

.707ADSRAX 

R2 


6.2.16.10.1.14 

14 

+00008 

6.2.16.7.26 

.707 (-NBDZ- 

NBDY) + .5 (ADIAZ-ADIAY) 
+.5 (ADSRAY + ADSRAZ) 

R2 

6.2.16.10.1.15 

15 

+00009 

6.2.16.7.26 

.-NBDZ + 

•707ADSRAZ 

R2 


6.2.16.10.1.16 

16 

+00010 

6.2.16.7.26 

•707(NBDY - 


R2 


NBDX) + .5 (ADIAY - 
ADIAX) + .5 ADSRAX 









north AMERICAN aviation, inc. APOLLO G&N Specification 

8PACK and INFORMATION SY8TKVIS I>l VISION ^ 


AKEWOOD BLVD.OOWNEV CAI 

CODE IDENT. MO. 03953 


ND1002325 REV A 



NUMBER 





mmmmmmmm 

PAGE 


6.2.16.10.2 Compute the average 0 for each PIP A us lag the recorded values 
ia 6.2.16.6.1 

a. For XPIPA, G„ - line 2 - line 4 - 

2 

b. For TPIPA, G v ■ line 11 - line 12 * 

y -- - - 


c. For ZPIPA, G z * line 7 - line 9 - 


6.2.16.10.3 Compute the PIPA scale factor from the values obtained in 
6.2.16.6.2 and the value of local gravity obtained from 
Table XXL1 as follows: 

a. h x - 3*83(local g) * 

G x 

b. hy - 3.63(local g) - 

G y 

c. h z * 3.35(local g) - 

G z 

6.2.16^10.3^1 The PIPA scale factor shall be 5.85000 ♦ 0.00234 cm/sec/pulse. 
Table XXL1. Local Gravity Requirements . 

2 

Location Local Gravity (cm/sec ) 

HAA 979.56 

M3C 979.29 

MILA 979.24 
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Confute the PIP A bias values using the values obtained la 
6.2.16.6.2 as follovs: 

a. b x ■ line 2 ♦ line 4 * 

2 

b. b , m line 11 + line 12 - 


c. b z - line 7 ♦ line 9 - 

. 10.U.1 The PIP A bias values shall not exceed 0*50 cm/ sec 2 . 

.10*3 Calculate NED, ADSRA. ADIA using the values obtained in 
6.2.16.6.2. 

a. HBDX - -(line 6) - 
NBDY * line 1 * 

KBDZ * + (line 3) - 

b. ADSRAX - (line 13 - line 6) 

• 707 

ADSRAY - line 6 - line 1 

ADSRAZ « +linc 13 + line 3 
.707 

c. ADIAX - line 5 - line 6 

ADIAY - line lb - .707(K3DY - HBDX) -.3 (ADSRAX - ADIAX) 

.5 

ADIAZ * line 10 - line 3 

.lp.5.1 Obtain the following values from the latest performance of JDC 12217 
at AC Electronics. 

a. NBDX * ________ meru 

NBDY -_meru 

NBDZ * ^_______ meru 

b. ADSRAX * m eru 

ADSRAY * m eru 

ADSRAZ ■ meru 


C. ADIAX < 
ADIAY . 
ADIAZ . 
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6.2.16.7.6 Calculate A HBD, A ADSRA, and A ADIA by taking the differences 

between the respective NBD, ADSRA, and ADIA terns in 6.2.16.5 
and 6.2.16.5.1. 


a. A NBDX * ________ meru 

A NBDY -_meru 

A NEDZ «_meru 


b. A ADSRAX *_meru 

A ADSRAY ■ _______ meru 

A ADSRAZ * _meru 


c. A ADIAX » ______ meru 

A ADIAY ■ __________ meru 

A ADIAZ ■_meru 


ANBL shall not exceed _+ 5 meru. 

AADSRA shall not exceed + 10 meru. 

A ADIA shall not exceed + 15 meru. 

6.2.16.7.0.I Evaluate results to determine IMU Performance Test passed 

or failed. 
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SXT-NB-IMU Fine Alignment Test 

Proceed with this test if the Operate Power On Test 6.2.3 has been 
completed and system operation has not been interrupted. If system 
operation has been interrupted, perform the Turn On Procedure of 
6 . 2 . 5 . 2 . 

Prior to performing this test, the G&N Installation Qualification fixture 
shall be installed on the supporting fixture and adjusted to permit proper 
operation of the G&N optics. The azimuth supplied by the azimuth autoset 
(Optical Reference No. 1) shall be known to ±30 minutes of arc. 

NOTE: The G&N shall have had OPERATE power applied for a minimum 
of 1 hour. Set the G/N POWER-OPTICS switch to OPTICS. 

Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0±3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero 
(CG 1211) and OPTIX 28V 800 cps 5%-90 ph (CG 1212) are not 
flashing on the CRT. 

Enter VERB 01 NOUN 10 into K148 Press the ENTER pushbutton. Record 
R1 = AAAAA and the time of day. 

Enter VERB 21 NOUN 02 into K148 press the ENTER pushbutton. Enter 
AAAAA into K148. Press ENTER. 

Enter VERB 06, NOUN 02 into K148. Press ENTER. Enter 01300 into 
K148. Press ENTER. Record Rl = BBBBB. 

Perform the following calculations: 

a * qUBSBBB) X5J2- cccc . c (H rs. in high order scaler channel 3) 
3600 

b. 23.3 - CCCC. C = DDDDD Hrs. 

c. Add DDDDD to time of day recorded .in step 1. 

DO NOT enter any of the PIPA misalignment tests within -0.2 hours of the 
time of day calculated in step 6.2.17.6c. This is the time at which the high 
order scaler, channel 3, will overflow. If a PIPA misalignment test is 
being performed at this time, unacceptable test results will occur. 

Enter the following sequence into the Lower Equipment Bay (LEB) DSKY. 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

On the G&N Indicator Control Panel set the following switches to the position 
indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to LO 

d. OPTICS MODE TO ZERO 

Page 90 







north AMERICAN aviation, inc. APOLLO G&N Specification 

SPAOCand INFORMATION SYSTEMS DIVISION * 

12214 LAKEWOOD BLVD DOWNEY CALIFORNIA ND1002325 REV A 

CODE IDENT. NO. 03953 


REVISION LETTER 


i i i i i i r 


PAGE 


6.2.17.9 Initiate the test by entering the following sequence into the 
LED DSKY. 

a. VERB 57, ENTER 

b. 00003, ENTER 

6.2.17.10 Observe VERB 06 NCUN 66 flashing on the DSKY. The following data 
is displayed in R1 and R2 on the DSKY. 

a. Rl » +1350O 

b. R2 * +xx.xxx (Site Latitude from Table I) 

Table 1 

Test Site Latitude 

NAA +33.922 

MILA +28.516 

MSG +29.556 

6.2.17.11 If the data displayed is correct enter VERB 33 ENTER into the DSKY. 
If the value displayed is other than +13500 in R1 and the correct 
Site latitude in R2, correct the data by entering the following 
sequence into the DSKY. 

a. VERB 21, ENTER 

b. +13500, ENTER 

c. VERB 22, ENTER 

d. +xx.xxx, ENTER (+xx.xxx * Site Latitude from Table I) 

e. VERB 33, ENTER 

6.2.17.12 Observe VERB 21 NOUN 30 flashing on the DSKY. Enter the following 
sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +OOOOC, ENTER 

c. +00001, ENTER 

6.2.17.13 Observe VERB 06 NCUN 66 flashing on the DSKY. Tne following data 
shall be displayed in Rl, R2 and R3. 

a. Rl * +xxx.xx (Y N g Azimuth) 

b. R2 * ixx.xxx (Y^ Elevation) 

c. R3 * 00001 
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6.2.17.14 If the data displayed is correct enter VERB 33 ENTER into the DSKY. 
If R1 and R2 do not contain the correct Yj^ azimuth and elevation, 
correct the data by entering the following sequence into the DSKY. 

a. VERB 2k, ENTER 

b. txxx.xx ± 0C2.00 degrees, ENTER (Y^ azimuth) 

c. +xx.xxx ± 02.000 degrees, ENTER (Yjjg elevation) 

d. VERB 33, ENTER 

6.2.17.15 Observe VERB 06 NOUN 66 flashing on the DSKY. The following 
data snail be displayed in Rl, R2 and R3» 

a. Rl * +xxx.xx Azimuth) 

b. R2 * ixx.xxx (ZZZ Elevation) 

c. R3 * 00002 m 

6.2.17.16 If the data displayed is correct enter VERB 33 ENTER into the DSKY. 
If Rl and R2 do not contain the correct azimuth and election, 
correct the data by entering the following sequence into the DSKY. 

a. VERB 2k, ENTER 

b. txxx.xx i 002.00 degrees, ENTER (Z^ Azimuth) 

c. +xx.xxx ± 02.000 degrees, ENTER (Zl^ elevation) 

d. VERB 33, ENTER 

6.2.17.17 Observe VERB 06 NOUN 6l flashing on the DSKY. The following data 
shall be displayed in Rl, R2 and R3. 

a. Rl * +xxx.xx (Target 1 Azimuth) 

b. R2 » ixx.xxx (Target 1 Elevation) 

C. R3 a 00001 

6.2.17.16 If the data displayed is correct enter VERB‘3 3 El TER into the DSKY. 

If Rl and R2 do not contain the correct azimuth and elevation for 
Target 1, correct the data by entering the iv.-loving sequence into 
the DSKY. 

a. VERB 2k, ENTER 

b. +xxx.xx i 000.10 degrees, ENTER (Target 1 Aziout 1 ) 

c. ixx.xxx i 00.010 degrees, ENTER (Target 1 Ele’ation) 

u. VERB 33, ENTER 

6.2.17.19 Observe VERB 06 NOUN 6l flashing on the DSKY. The following data 

shall be displayed in Rl, R2 anti R3. 

a. Rl * +xxx.xx (Target 2 Azimuth) 

b. R2 = ixx.xxx (Target 2 Elevation) 

c. R3 - 00002 

If the data displayed Is correct enter VERB ;1 ENTER into the DSKY. 
If Rl and R2 do not contain the correct azimuth and elevation for 
Target 2, correct the data by entering the following sequence into 
the DSKY. 


6.2.17.20 
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a. VERB 24, ENTER 

b. +XXX.XX + CXX). 10 degrees, ENTER (Target 2 Azimuth) 

c. +xx.xxx + 00.010 degrees, ENTER (Target 2 Elevation) 

d. VERB 33/"ENTER 

6.2.17.21 When VERB 51 NOUN 30 flashes on the D3CT set the OPTICS MODE 
switch on the G&N Indicator Control Panel to CM). The CM) 
will align the SXT to the Target 1 position. When the 
alignment Is ccnqalete as observed by no further movement 

of the Telescope Panel Angle Counters (TPAC), set the OPTICS 
MODE switch to MANUAL. 

6.2.17.22 Using the Optics Hand Controller, align the SXT StLOS with 
Target 1 and press the MARK pushbutton. If satisfied that 
the MARK was good press the ENTER pushbutton. If not 
satisfied with MARK press the MARK REJECT pushbutton and 
repeat this step. 

6.2.17.23 When VERB 51 NOUN 30 flashes on the DSKI set the OPTICS MODE 
switch to CMC. Ofte CMC will align the SXT to the Target 2 
position. When alignment Is complete as observed by no 
further movement of the TPAC, set the OPTICS MODE switch to 
MANUAL. 

6.2.17.24 Using the Optics Hand Controller, align the SXT StLOS with 
Target 2 and press the MARK pushbutton. If satisfied that the 
MARK was good press the ENTER pushbutton. If not satisfied 
with the MARK press the MARK REJECT pushbutton and repeat 
this step. 

6.2.17.25 Repeat steps 6.2.17.17 through 6.2.17.20. 

6.2.17.26 In approximately 7 minutes VERB 06 NOUN 66 shall flash on the 
DSKY and the te**t results shall be displayed. R1 andR2 on the 
DSKY shall display the misalignment of one of the horizontal 
PIPA's in arc seconds (R1 - whole, R2 « fractional). Record • 

R1 and R2. (See Table II for PIP A displayed). 

Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 66 flashes 
R1 and R2 on the DSKY shall display the misalignment of the 
second horizontal PIPA In arc seconds (R1 whole, R2 fractional). 
(See Table II for PIPA displayed.) Record R1 and R2. 


6.2.17.27 
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6.2.17.32.3 

a. Y PIPA about Z misalignment (Bias corrected) » 

6.2.17.27. la - 0y = arc sec. 

b. Z PIPA about Y misalignment (Bias corrected) » 

6.2.17.27. lb - 6z =_arc sec. 

c. X PIPA about Y misalignment (Bias corrected) =* 

6.2.17.27. lc - Ox = arc sec. 

d. Y PIPA about X misalignment (Bias corrected) = 

6.2.17.27. Id - Oy = arc sec. 

The PIPA misalignments, excluding PIPA bias, shall not 
exceed ± 150 arc seconds. 
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6.2.18 Gyrocompassing Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has 

been completed and system operation has not been interrupted. 

If system operation has been interrupted, perform 6.2.5.2, 

Turn On Procedure. 

6.2.18.1 Set the G/N POWER-OPTICS Switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0 ± 3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5% - 90° h (CG1212) are not flashing on the CRT. 

6.2.18.2 Enter the following sequence into the K-Start, pressing ENTER pushbutton 
after each entry. 

a. VERB 57, ENTER 

b. 00006, ENTER 

6.2.18.3 System shall advance to Gyrocompass System Test and display 01 on the 
CRT program display. 

6.2.18.4 On the CRT observe VERB 06, NOUN 61 flashing with some launch 
azimuth displayed in Rl = +xxx. xx. 

6.2.18.4.1 If the azimuth displayed is correct proceed to 6.2.18.5; if not, perform 
the following sequence: 

a. VERB 21, Press ENTER pushbutton 

b. +xxx.xx, press ENTER pushbutton (Correct Launch Azimuth) 

6.2.18.5 After verifying that the correct launch azimuth is displayed in Rl on the 
CRT, Enter VERB 33 on the K-START and push the ENTER pushbutton. 

6.2.18.6 Observe VERB 06 NOUN 61 flashing on the CRT with the following 
displayed in Rl and R2. 

a. Rl « ±xxx. xx, Nav. Base Azimuth (Z ^ 

b. R2 = ±xx. xxx. Site Latitude 

6.2.18.6.1 Verify the data appearing in Rl and R2 and if correct proceed. If not 
correct, perform the following sequence: 

To correct Rl: 

a. VERB 21, ENTER 

b. +xxx. xx ± 000.50 degrees, ENTER (Z Nfi Azimuth) 

To correct R2: 

a. Verb 22, ENTER 

b. +xx.xxx, ENTER (Correct Site Latitude from Table I) 
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6.2.18.7 After the correct data for R1 aad R2 are verified eater 
VERB 33 into the K-Start. Press the ENTER pushhuttoa. 

On the CRT observe the PROGRAM display chaage to 05 after 
approximately 90 secoads. After approximately 15 minutes, c 
observe the PROGRAM display chaage to 02. 

6.2.18.8 After 120 mlautes set the OPTICS MODE switch oa the G&N 
ladleator Control Paael to ZERO. 

6.2.18.9 Eater VERB 52 into the K-Start. Press the ENTER pushbuttea. 
Observe the PROGRAM display oa the CRT chaage to 03* 

6.2.18.10 When VERB 06 NOUN 6l flash on the CRT aad DSKY’s, insure that 
R1 aad R2 display Target 1 azimuth aad elevatioa. 

a. R1 ■ +xxx.xx (Target 1 azimuth)* 

b. R2 - +00.000 (Target 1 elevation) 

6.2.18.11 Verify the data appearing in R1 and and if correct, proceed. 
If not correct, perform the following sequence. 

a. VERB 24, ENTER 

b. +xxx.xx + 000.01, ENTER (Target 1 azimuth) 

c. 400.000*7 ENTER (Target 1 elevation) 

6.2.18.12 After the correct readings for R1 aad R2 are verified, eater 
VERB 33 into the K-St art. Press the ENTER pushbutton. 

6.2.18.13 Vihen VERB 06 NOUN 6l flash on the CRT aad DSK?*s, insure that 
R1 aad R2 display Target 2 azimuth and elevation. 

a. R1 » +xxx.xx (Target 2 azimuth) 

b. R2 « 400.000 (Target 2 elevation) 

6.2.18.14 Verify the data appearing In R1 and R2 and if correct proceed. 
If not correct, perform the following sequence. 

a. VERB 24, ENTER 

b. +xxx.xx + 000.01, ENTER (Target 2 azimuth) 

c. 400.000/"ENTER (Target 2 elevation) 

6.2.18.15 After the correct readings for Rland R2 are verified enter 
VERB 33 into the K-Start. Press the ENTER pushbutton. 
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6*2.16.16 On the G&N Indicator Control Panel set the OPTICS MDDE svitch 

to MAN and the CONTROLLER SPEED to HI. Using the Optics Hand 
Controller, drive the SZP StLOS to the approximate position 
of Target 1. 

6.2.16.17 Set the CONTROLLER SPEED switch on the G&N Indicator Control 
Panel to L0. Using the Optics Hand Controller, align the 
SXP StLOS to Target 1 and press the MARK pushbutton. If 
satisfied that the MARK was good, proceed. If not satisfied 
with MARK, press the MARK REJBC'x pushbutton and repeat the 
step. 

6.2.16.18 Set the CONTROLLER SPEED svitch to HI. Using the Optics Hand 
Controller, drive the SXP StLOS to the approximate position 
of Target 2. 

6.2.16.19 Set the CONTROLLER SPEED svitch to L0. Using the Optics Hand 
Controller, align the SXT StLOS to Target 2 and press the MARK 
pushbutton. If satisfied that the MARK was good, press the ENTER 
pushbutton. If not satisfied, press the MARK REJECT pushbutton 
and repeat this step. 

6.2.16.20 On the CRT observe the following data displayed: 

a. VERB 06 NOUN 60 

b. R1 « +xx.xxx (X gyro elevation error, degrees) 

c. R2 * Txx.xxx (Y gyro elevation error, degrees) 

d. R3 * Txx.xxx (Z gyro azimuth error, degrees) 

Record Rl, R2 and R3. 

6.2.16.21 Enter VERB 34 into the K-St art. Press the ENTER pushbutton. 
Observe the PROGRAM display on the CRT and DSKY's indicates 02. 
Set the OPTICS MODE svitch on the G&N Indicator Control Panel 
to ZERO. 

Repeat steps 6.2.18.9 through 6.2.16.21 for the next hour at 
the following intervals. 

a. 15 minutes 

b. 30 minutes 

c. 45 minutes 

d. 60 minutes 


6.2.16.22 
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6.2.18.23 Eater VERB 36 late the K-St art. Pres* the ENTER pushbutton. 

6.2.18.24 Eater VERB 4l HOUR 20 late the K-Start. Press the KEEPER 
pushbuttoa. Eater >00000 late the K-Start three times. 

Press the ENTER pushbuttea after each entry. Set the G/N POWER- 
OPTICS Switch on the LEB Lighting Control Panel to OFF. 

6.’2.‘18.25 Datasheet' 


Line 

Step No. 

Parameter 


Recorded Value 


6.2.18.20 



HI degrees 

1 


X Gyro Elevation Error 

♦ 

2 


X Gyro Elevatioa Error 

T IT.?*"" degrees 

3 

6.2.18.22.a 

Z Gyro Azimuth Error 

+ 

R.3 degrees 

4 


X Gyre Elevation Errer 

4 

R.l degrees 

5 


Y Gyre Elevation Error 

4 

R.2 degrees 

6 

6.2.18.22b 

Z Gyro Azimuth Error 

4 

R.3 degrees 

7 


X Gyre Elevatioa Error 

♦ 

R.l degrees 

8 


Y Gyro Elevatioa Errer 

+ 

R.2 degrees 

9 

6.2.18.22c 

Z Gyre Azimuth Error 

+ 

R.3 degrees 

10 


X Gyre Elevation Error 

4 

R.l degrees 

11 


Y Gyre Elevatioa Error* 

4 

R.2 degrees 

12 

6.2.l8.22d 

Z Gyre Azimuth Error 

4 

R.3 degrees 

13 


X Gyre Elevatioa Error 

4 

R.l degrees 

14 


Y Gyro Elevatioa Errer 

4 

R.2 degrees 

15 


Z Gyre Azimuth Error 

4 

R.3 degrees 
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6.2.18.26 Calculations Sheet 

6.2.18.26.1 Record the most recent values of the following coefficients 

from 6.2.16, IMJ Performance Test. 

a. NBDX « (_ ) _ 

b. NBDY - ( ; 

c. NBDZ « ( ) 

1. ADIAZ - ( ) 

e. ADSRAX - ( ) 


6.2.18.26.2 


Perform the following calculations. (Cos X functions are 
provided in Table I.) 

a. D(vert) - NBDZ - ADIAZ 

E (vert) * ( )_™ eru 

b. D(east) ■ sia (Launch A.zirauth) NBDX ♦ 

Cos (Launch Azimuth) NBDX + ADS RAY 

«• ^(vert) " D (vcrt) x 2h * 2 + D (cast) x ^.26981 


^(vert) " ( ) . 


Latitude X 


O.82985 

O.87868 

0.86993 


rOMM 
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6.2.16.26,3 Perform the following calculations using the recorded data 

from 6.2.18.25 and 6.2.13.26.2. 

a. Z Gyro azimuth error 2 hrs (corrected) - line 3 - 0(vert) 

. Z Gyro azimuth error 2 hrs (corrected) ** ^ 

Corrected Z Gyro aziuuth error (corrected) shall be0.00 
+ 0.57 degrees 

b. X Gyro elevation error (2 hr) « line 1 

X Gyro elevation error (2 hr) ■ ___ degrees 

c. Y Gyro elevation error (2 hr) * line 2 

Y Gyro elevation error (2 hr) *_degrees 

The X and Y Gyro elevation errors shall be 
0.00 + 0.06 degrees. 

d. A Z Gyro azimuth error (3 hr) * line 3 - line 15 
A Z Gyro azimuth error (3 hr) * _________ degrees 

A Z Gyro azimuth error shall be 0.00 + 0.06 degrees. 

e. A X Gyro elevation error (3 hr) * line 1 - line 13 

A X Gyro elevation error (3 hr) * ________ degrees 

f• AX Gyro elevation error (3 hr) - line 2 - line l4 

A Y Gyro elevation error (3 hr) - _______ degrees 

A X and AX Gyro elevation error shall be 0.00 + 0.G3 degrees. 
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6.2.19 CMC Voltage Margin Test 

6.2.19.1 Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interruped. If 
system operation has been interrupted, perform 6.2.5»2 Turn On 
Procedure. 

6.2.19.2 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to 
ON. 

Caution : During the performance of this test the +4 VDC CMC 
Power Supply shall not be operated at less than +2*5 VDC or 
greater than 5.2 VDC (CG 1030). The +l4 VDC CMC Power Supply 
shall not be operated at less than -1-8.5 VDC or greater than 
+17.0 VDC (CG 1020). 

Note : The flashing indication of the CMC Power Supplies on CRT 
may be disregarded for this test. The charts in Table I 
may be used to determine approxinate values for the "XX.X" 
values of C-156 voltage dial settings corresponding to 
various power supply voltages. 

6.2.19.3 Units R-154 insert 0111. Verify and execute. 

6.2.19.4 Insert in C-156 + XX.X001244 (Enter a value for XX.X which will 
adjust the +14 VDC Power Supply (0G1020) to 12.2 (+0.3, -0.0) 

VDC). Execute. Verify 0G1020 on the CRT. 

6.2.19.5 Insert in 0156 + XX.X001234 (Enter a value for XX.X which will 
adjust the +4 VDC Power Supply (0G1030) to 3*5 (+0.15, -0.0) VDC). 
Execute. Verify 0G1030 on the CRT. 

6.2.19.6 On K-148 press ERROR RESET 

6.2.19.7 Initiate CMC Self-Check by inserting the following into JC-148. 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

Wait 200 seconds. Verify RESTART lamp on DSKY is not lighted. 
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6.2.19.17 

Press ERROR RESET on K-l48. Walt 200 seconds, 
lamp on the DSKY is not lighted. 

Verify RESTART 

6.2.19.18 

On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL svitch 
to OFF. Verify RESTART lamp on the DSKY is lighted. 

6.2.19.19 

Into R-15^ insert 0000. Verify and execute. 


6.2.19.20 

Terminate the CMC Self-Check by inserting into 

K-148: 


a. VERB 21 NOUN 27, ENTER 

b. 00000, ENTER 



Press ERROR RESET on K-148. 
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6.2.21 Spacecraft Control and Displays Test 

6.2.21.1 Proceed with this test If the Operate Power On Test of 6.2.3 and 
systen operation has not been Interrupted. If system operation 
has been interrupted, perform 6.2.5.2 before proceeding. 

6.2.21.2 FDAI Attitude Error 

6.2.21.2.1 Insert in 10.46 

a. V 57 ENTER 

b. 00013 ENTER 

6.2.21.2.2 Observe on CRT 

a. V 33 N01 

b. PROG 

c. NO ATT 

d. Rl, R2, and R3 

6.2.21.2.3 Insert in Kl48 

a. VERB 33, ENTER 

6.2.21.2.4 Observe on CRT 

a. V 33 N01 Flashing 

b. Rl +OO 385 

c. R2 -OO 385 

d. R3 +OO 385 

e. NO ATT OFF 

6.2.21.2.5 Record CRT indications 

a. CG 2279 ROLL AIT ERROR - CDU DAC OUT +16.66 ± 1.65 degrees 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -16.68 ± I .65 degrees 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +16.86 ± I .65 degrees 

6.2.21.2.6 Insert in Kl48 

a. VERB 33, ENTER 

6.2.21.2.7 Observe on CRT 

a. V 33 N01 Flashing 

b. Rl +00384 

c. R2 -00384 

d. R3 400364 


Flashing 

07 

ON 

Approx. 00000 


ItfiTyiBlIIil 
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Record CRT indications 

a. 0G 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CO 2219 PITCH ATT ERROR - CDU DAC OUT 

c. GO 2249 YAW ATT ERROR - CDU DAC OUT 


+ 16.88 il .65 degrees 
-16.88 * 1.65 degrees 
+16.88 11.65 degrees 


Insert In 10.48 
a. VERB 33, ENTER 


Observe on CRT 


a. V 33 

b. R1 

c. R2 

d. R3 


Plashing 

«KX)l60 

-00160 

+00160 


•21.2.11 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 . PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 ' YAW ATT ERROR - CDU DAC OUT 

.21.2.12 Insert in 10.48 

a. VERB 33, ENTER 
.21.2.13 Observe on CRT 

a. V 33 N01 Flashing 

b. R1 +00135 

c. R2 -00135 

d. R3 +00135 

.21.2.14 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 


+6.95 IO .69 degrees 
-6.95 * 0.69 degrees 
+6.95 10.69 degrees 


+ 5.88 10.59 degrees 
- 5.88 10.59 degrees 
+ 5.88 IO .59 degrees 


Insert in K148 
a. VERB 33, ENTER 


Observe on CRT 


a. V 33 

b. R1 

c. R2 

d. R3 


Flashing 

+00090 

-00090 

+00090 
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6.2.21.2.17 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +3-93 ‘0.39 degrees 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -3-93 *0.39 degrees 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +3-93 *0.39 degrees 

6.2.21.2.18 Insert in K148 


a. VERB 33, ENTER 

6.2.21.2.19 Observe on CRT 


a. 

V 33 

N01 Flashing 


b. 

R1 

-K)0000 


c. 

R2 

+00000 


d. 

R3 

-00090 


6.2.21.2.20 Record CRT Indications 


a. 

CG 2279 

ROLL ATT ERROR - CDU DAC OUT 

0.00 to.19 degrees 

b. 

CG 2219 

PITCH ATT ERROR - CDU DAC OUT 

0.00 to.19 degrees 

c. 

CG 2249 

YAW ATT ERROR - CDU DAC OUT 

-3.93 *0.39 degrees 


6.2.21.2.21 Insert in 10.48 


a. VERB 33, ENTER 

6.2.21.2.22 Observe on CRT 


a. 

V 33 

N01 

Flashing 

b. 

R1 


-00090 

c. 

R2 


+00090 

d. 

R3 


-00135 


6.2.21.2.23 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 

6.2.21.2.24 Insert in Kl48 

a. VERB 33, ENTER 

6.2.21.2.25 Observe on CRT 


a. 

V 33 

N01 

Flashing 

b. 

R1 


-00135 

c. 

R2 


+00135 

d. 

R3 


-00160 


-3.93 *0.39 degrees 
+3.93 *0.39 degrees 
-5.88 to. 59 degrees 
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6.2.21.2.26 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -5*88 to.59 degrees 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +5.88 to.59 degrees 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -6.95 to.69 degrees 

6.2.21.2.27 Insert in KL48 

a. VERB 33, ENTER 

6.2.21.2.28 Observe on CRT 


a. 

V 33 

N01 

Flashing 

b. 

R1 


-OOloO 

c. 

R2 


+00160 

d. 

R3 


-00384 


6.2.21.2.29 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -6.95 ± 0.69 degrees 

b. CG 2219 • PITCH ATT ERROR - CDU DAC OUT +6.95 *0.69 degrees 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -16.88 *1.65 degrees 

6.2.21.2.30 Insert in KL48 

a. VERB 33, ENTER 

6.2.21.2.31 Observe on CRT 


a. 

V 33 

N01 

Flashing 

b. 

R1 


-00384 

c. 

R2 


+00384 

d. 

R3 


-00385 


6.2.21.2.32 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -16.88 ti.65 degrees 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +16.68 ii.65 degrees 

c. CG 22U9 YAW ATT ERROR - CDU DAC OUT -16.88 *1.65 degrees 

6.2.21.2.33 Insert in K148 

a. VERB 33, ENTER 
6.2.21.2.3^ Observe on CRT 

a. V 33 N01 

b. R1 

c. R2 

d. R3 


Flashing 

-00385 

+OO385 

+00000 
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6.2.21.2.35 

Record CRT indications 


a. 

CG 2279 

ROLL ATT ERROR - 


b. 

CG 2219 

PITCH ATT ERROR 


c. 

CG 2249 

YAW ATT ERROR - 

6.2.21.2.36 

Insert in K148 



a. 

V 21 

N01 ENTER 


b. 

02545 

ENTER 


c. 

03302 

ENTER 


d. 

V 33 

ENTER 


• CDU DAC OUT 
- CDU DAC OUT 
CDU DAC OUT 


-16.68 ±1.65 degrees 
+16.88 *1.65 degrees 
0.00 *0.19 degrees 


6.2.21.2.37 Observe cm CRT 


a. V 33 N03 

b. NO ATT 

c. R1 

d. R2 

e. R3 


Flashing 

ON 

+00000 approximately 
+00000 approximately 
+00000 approximately 
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6.2.21.3 TVC Test 

6.2 


6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 , 

6 . 2 , 


21.3.1 The G/N Autopilot Control and SPS Ready discretes shall be 
applied to the G/N interface. 

21.3.2 Set the OPTICS MODE selector on the Indicator Control panel 
to MAN. 

21.3.3 Insert in KLhQ 

a. VERB 33, ENTER 
21.3Observe on CRT 


a. V 01 N 10 

b. R1 

c. R3 

21.3.5 Insert in KL48 

a. V 33 ENTER 

21.3.6 Observe on CRT 

a. V 01 NOUN 10 

b. R1 

c. R3 

,21.3.7 Insert in KlU8 

a. V 33 ENTER 

,21.3.8 Observe on CRT 

a. V 33 H 03 

b. Rl 

c. R2 

d. R3 

6.2.2.3.9 Record CRT indications 


Flashing 

X7373 

00030 


Flashing 

37777 

00031 


Flashing 

4OO385 

-OO385 

400003 


a. CG 3722 

b. CG 3721 

6.2.21.3.10 Insert in KLhQ 
a. VERB 33, 


TRUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 


416.88 *1.00 degrees 
-16.88 *1.00 degrees 


ENTER 
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6.2.21.3*11 Observe on CRT 


a. 

V 33 

N 03 

Flashing 


b. 

R1 


+00384 


c. 

R2 


-00364 


d. 

R3 


+00003 


e. 

NO ATT 


OFF - 


6.2.21.3*12 Record CRT indications 



a. 

CG 3722 

TRUNNION CDU DAC OUTPUT 

+16.88 *1.00 degrees 

b. 

CG 3721 

SHAFT CDU DAC 

OUTPUT 

-16.88 *1.00 degrees 

6.2.21.j.13 Insert in Kl48 


. 



a. VERB 33, ENTER 
6.2.21.3*14 Observe on CRT 


a. 

V 33 

N 03 

Flashing 

b. 

R1 


+00160 

c. 

R2 


-00160 

d. 

R3 


+00003 


6.2.21.3*15 Record CRT indications 


a. CG 3722 

TRUNNION CDU DAC OUTPUT 

+6.95 *0.4l degrees 

b. CG 3721 

SHAFT CDU DAC OUTPUT 

-6.95 *0.41 degrees 

6.2.21.3.16 Insert in 10.48 

. 


a. VERB 33, 

ENTER 


6.2.21.3.17 Observe on CRT 

a. V 33 

N 03 Flashing 


b. R1 

+00135 


c. R2 

-00135 


d. R3 

+00003 


6.2.21.3*18 Record CRT indications 


a. CG 3722 

TRUNNION CDU DAC OUTPUT 

+5*88 *0.35 degrees 

b. CG 3721 

SHAFT CDU DAC OUTPUT 

-5*88 *0.35 degrees 

6.2.21.3*19 Insert in KL48 

a. VERB 33, 

ENTER 
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6.2.21.3.20 Observe on CRT 


a. V 33 N 03 

Flashing 

b. R1 

+00090 

c. R2 

-00090 

d. R3 

+00003 

Record CRT indications 



a. CG 3722 TRUNNION CDU DAC OUTPUT +3-93 ±0.24 degrees 

b. CG 3721 SHAFT CDU DAC OUTPUT -3-93 *0.24 degrees 

6.2.21.3.22 Set the OPTICS CONTROLLER SPEED Switch on the Indicator Control 
panel to HI. 

6.2.21.3.23 Insert in 10.48 


a. VERB 33,ENTER 
6.2.21.3.24 Observe on CRT 

a. V 33 N 03 

b. R1 

c. R2 

d. R3 


Flashing 

+OOOOO 

+00000 

+00003 


6.2.21.3.25 While holding the Optics Hand Controller up and left (45*) no 
longer than 10 seconds, record CRT indications. 

a. CG 3722 TRUNNION CDU DAC OUTPUT 0.00 ±0.19 degrees 

b. CG 3721 SHAFT CDU DAC OUTPUT * 0.00 ±0.19 degrees 

6.2.21.3.26 Insert in Kl48 


a. VERB 33, ENTER 
6.2.21.3.27 Observe on CRT 


a. 

V 33 

N 03 

Flashing 

b. 

R1 


-00090 

c. 

R2 


+00090 

d. 

R3 


+00003 


6.2.21.3.28 Record CRT indications . 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


-3»93 + *24 degrees 
+3*93 .24 degrees 
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6.2.21.3•29 Set the OPTICS MODE Switch on the Indicator Control panel to ZERO 
for 30 seconds, then return to MAN. 

6.2.21.3.30 Insert in 10.48 

a. VERB 33, ENTER 

6.2.21.3.31 Observe on CRT 


a. 

V 33 

N 03 

Flashing 

b. 

R1 


-00135 

c. 

R2 


+00135 

d. 

R3 


+00003 


6.2.21.3.32 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -5.88 ±0.35 degrees 

b. 0G 3721 SHAFT CDU DAC OUTPUT +5.88 ±0.35 degrees 

6.2.21.3.33 Insert in 10.48 

a. VERB 33 v ENTER 

6.2.21.3.34 Observe on CRT 


a. 

V 33 

N 03 

Flashing 

b. 

R1 


-00160 

c. 

R2 


+00160 

d. 

R3 


+00003 


6.2.21.3.35 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -6.95 ±0.4l degrees 

b. CG 3721 SHAFT CDU DAC OUTPUT +6.95 ±0.4l degrees 

6.2.21.3.38 Insert in JCL48 

a. VERB 33, ENTER 
6.2.21.3.37 Observe on CRT 


a. 

V 33 

N 03 

Flashing 

b. 

R1 


-00384 

c. 

R2 


+00384 

d. 

R3 


+00003 


Page 114 





NORTH AMERICAN AVIATION. INC. 

SPAC E and IN 1<X>RM ATION SYSTEMS DIVISION 

12214 LAKEWOOD BLVO DOWNEV CALIFORNIA 

CODE IDENT. NO. 03953 


APOLLO G&N Specification 
ND1002325 REV A 


REVISION LETTER 


6.2.21.3.38 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -16.88 ±1.00 degrees 

b. CG 3721 SHAFT CDU DAC OUTPUT +16.88 ±1.00 degrees 

6.2.21.3.39 Insert in Kl48 

a. VERB 33, ENTER 
6.2.21.3*40 Observe on CRT 


a. 

V 33 

N 03 

Flashing 

b. 

R1 


-OO385 

c. 

R2 


+00335 

d. 

R3 


+00003 


6.2.21.3.41 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -16.88 ±1.00 degrees 

b. OG 3721 SHAFT CDU DAC OUTPUT +16.68 ±1.00 degrees 

6.2.21.3.42 Insert in Kl48 


a. 

V 34 


ENTER 

b. 

V 40 

N 20 

ENTER 

c. 

V 4l 

N 20 

ENTER 

d. 

+00000 


ENTER 

e. 

+00000 


ENTER 

f. 

+00000 


ENTER 
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G&N Test PSAAM and/or SCA 

Signal 

Nomenclature 

Requirement Uncertainty * of 

Full Scale 

CG 1020 

+14 VDC CMC SUPPLY 

+14.0 ± 0.4 VDC 

0* 

GG 1030 

+4 VDC CMC SUPPLY 

+4.00 + 0.2 VDC 

0* 

CG 1040 

+120 VDC PIPA SUPPLY 

+120 ±6.0 VDC 

1* 

CG 1051 

+20 VDC PIPA SUPPLY 

+20.0 ± 1.2 VDC 

0* 

CG 1052 

-20 VDC PIPA SUPPLY 

-20 ± 2 VDC 

0* 

CG 1070 

+4 VDC CDU SUPPLY 

+4.0 ± 0.2 VDC 

0* 

CG 1100 

-28 VDC SUPPLY 

-27.5 ± 6.0 VDC 

0* 

CG 1110 

2.5 VDC TM DIAS 

+2.S + 0.05 VDC 

o* 

CG 1201 

IMU 28V .8KC 1* 0° RMS 

28.00 ± 0.56 VRMS 

1* 

CG 1202 

IMU 28V .8 KC 5$ “ 90° RMS 

28.0 ± 1.4 VRMS 

1-5* 

CG 1203 

IMU 28V .8KC 0° RMS 

28.0 + 2.1 VRMS 

1.4*. 

CG 1207 

PH DIFF IMU 5* 0°, -90° 

9 

5 

+1 

6 

3* 

CG It. 4.1 

CPTX 28V .2KC 1% C° RMS 

26.0C .♦ 0.56 VRMS 

1.5$ 

CG 1212 

OPTX 28V .8KC 5# -90° RMS 

28.00 ±1.48 VRMS 

1.5* 

CG 1220 

PH DIFF OPTX 1* IMU 1* 

0° ± 10° 

3* 

CG 1331 

3.2 KC-28V SUPPLY 

28.6 ±0.56 VRMS 

1* 

CG 1336 

PH DIFF 3.2 KC 26V/CMC SYNC 

0° ± 10° 

3* 

CG 1500 

+28 VDC IMU OPERATE BUS 

28.8 + 3VDC 

0* 

CG 1510 

+28 VDC IMU STANDBY BUS 

28.8 ± 3 VDC 

0* 

CG 1520 

+28 VDC CMC OPERATE DUS 

28.8 ± 3 VDC 

0* 

CG 1530 

+28 VDC OPTX OPERATE BUS 

28.8 +3 VDC 

0* 

CG 2001 

X PIPA SG 0/P 

5 VRMS max 

3* 

CG 2021 

Y PIPA SG C/P 

5 VRMS m«L|i 

3* 

CG 2041 

Z PIPA SG 0/P 

5 VRMS max 

3* 

CG 2106 

IG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3* 

CG 2112 

IG IX RESOLVER 0/P SIN 

(18.38 ± 1.64) 

19.65 ± 0.9SVRMS 6 45* 

2.5* 

CG 2113 

IG IX RESOLVER 0/P COS 

19.65 ± 0.98VRMS © 45* 

2.5* 

CG 2117 

IG SERVO ERROR IN PHASE 

0.0 ± 60rav RMS £ null 

2* 

CG 2120 

IG TORQUE MOTOR CURRENT 

0.125 anrp max during Fine 
Alignment Torquing 

2* 

CG 2138 

MG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3* 

CG 2142 

MG IX RESOLVER o/P SIN 

19.65 ±0.98 VRMS @ 45® 

2.5* 

CG 214j 

MG IX RESOLVER o/P COS 

19.65 ± 0.98 VRMS © 45° 

2.5* 

CG 2147 

MG SERVO ERROR IN PHASE 

0.0 ± 60 mv rms © null 

2* 

CG 2150 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

Fine Align Torquing 

2* 

CG 2168 

OG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3* 

CG 2172 

OG IX RESOLVER O/P SIN 

19.65 ± 0.98 VRMS @ 45° 

2.5* 

CG 2173 

OG IX RESOLVER c/P CCS 

19.65 ± 0.98 VRMS @45° 

2.5* 

CG 2177 

OG SERVO ERROR IN PHASE 

0.0 ± 60mvRMS @ null 

2* 

CG 2180 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 
Fine Align Torquing 

2* 
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Nomenclature 
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Requirement 


CG 2219 
GG 2220 
CG 2221 
CG 2219 
CG 2250 
CG 2251 
CG 2279 
CG 2280 
CG 2281 
CG 2300 
CG 3011 
CG 3021 
CG 3117 
CG 3118 
CG 31*10 
CG 31^5 
CG 3150 
CG 3155 

CG 3160 
CG 3170 
CG 37^1 
CG 372? 
CG 1300 
CG 6020 
CG 6021 
CG 2301 


PSAAM and/or SCA 
Uncertainty % of 
Full Scale 


PITCH ATT ERROR - CDU DAC 0/P 5 
IG CDU FINE ERROR 0 
IG CDU COARSE ERROR 0 
YAW ATT ERROR-CDU DAC 0/P 5 
MG CDU FINE ERROR 0 
MG CDU COARSE ERROR 0 
ROLL ATT ERROR-CDU DAC 0/P 5 
OG CDU FINE ERROR 0 
OG CPU COARSE ERROR 0 
PIPA TEMPERATURE 1 
TRUNNION CDU FINE ERROR 0 
SHAFT CDU FINE ERROR 0 
SXT SHAFT SERVO ERROR IN PH 2 
SXT TRUNNION SERVO ERROR IN PHASE 
SXT SHAFT T/CI 1 C^P A 
SXT SHAFT MTR CONTROL WINDING 3 , 


5.06 ± 0.5 VRMS © 17° 

0.0 ± 0.07VRMS © null 
0.0 ± 0.68 VRMS ©null 
5.06 ± U.5VRMS © 17° 

0.0 i 0.07VRMS © null 

0.0 ± 0.68VRMS © nun 

5.06 ± 0.5VRMS @17° 

0.0 1 0.07 VRMS 2 null 

0.0 ± 0.68 VRMS 

130 ± 1.5°F Operate Mode 

0.0 ± 0.07VRMS © null 

0.0 ± 0.07VRMS © null 

2 VR143 max 

!E 2 VRMS max 

3.1 ± 1.1YRMS © Hi Rate 

3.3 ± 1.3VRMS @ Hi Rate 


SXT TRUNNION TACH c/P 3*3 ± 1.3VRMS © Hi Rate 

SXT TRUNNION MTR CONTROL WINDING O .85 ± 0 . 35 VRMS 


3CT SHAFT TACH 0/P 
JCT TRUNNION TACH 0/P 
SHAFT CDU DAC 0/P 
TRUNNION CDU DAC 0/P 
CMC TEMP 

PI PA CAL MODULE TEMP 
IMU 800 cps 5* TEMP (PSA) 
IRIG TEMPERATURE 


at Hi Rate 

3.3 - 1.3 VRMS © Hi Rate 
0.85 ± 0.35VRMS ©Hi Rate 
5.06 ± 0.50VRM3 ©17° 

5.06 ± 0.50VRMS © 17* 

75 ± ^5*F 

57.5 * 27.5*F 

57.5 ± 27.5°F 

135 * 2.5*F in Operate 


All uncertainties specified above and those due to instrumentation in the ACE 
equipment shall be root sum squared with the basic system tolerances to yield 
an acceptable tolerance for use when testing the G&N System in the spacecraft. 
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ADDENDUM I 

Scope: The following changes are required to make ND1002325 applicable as G&N System 
technical support documentation for CSM 101. 

Addition 1: Page 50 paragraph 6.2. 7.2. 6. Add the following: 

During this 12 minute period monitor IG TORQUE MOTOR CURRENT 
(CG 2120) on the CRT. This measurement shall not exceed 0.125 amp. 

Addison 2: Page 51 paragraph 6.2. 7. 3.5. Add the following: 

During this 12 minute period monitor OG TORQUE MOTOR CURRENT 
(CG 2180) on the CRT. This measurement shall not exceed 0.125 amp. 

Addition 3: Page 53, paragraph 6.2. 7.4.5. Add the following: 

During this 5 minute period monitor MG TORQUE MOTOR CURRENT 
(CG 2150) on the CRT. This measurement shall not exceed 0.125 amp. 

Addition 4: Page 41. Add 6.2.4.14 On the Event Recorder verify that the IMUHTR 

CURRENT (CG 2302) discrete and IMU BLOWER CURRENT (CG 2303) 
discrete are cycling on and off. 

Addition 5: Page 71 paragraph 6.2.13. 6 Add the following step prior to 6.2.13.6: 

During the Trunnion Slew Rate Test HI Speed (6.2.13.6) monitor and 
verify the following signals on the CRT. 

Signal . Requirement 

a. TRUNNION CDU FINE ERROR (CG 3011) ±. 07 VRMS Max. 

b. SXT TRUNNION TACH O/P (CG 3150) 3.3 ± 1. 3 VRMS 

c. SCT TRUNNION TACH O/P (CG 3170) 0. 85 ± 0.35 VRMS 

Addition 6: Page 72 paragraph 6.2.13. 9. Add the following step prior to 6.2.13.9: 

During the Shaft Slew Rate Test - HI speed (6.2.13.9) monitor and verify 
the following signals on the CRT. 

Signal Requirement 

a. SHAFT CDU FINE ERROR (CG 3021) ±.07 VRMS Max. 

b. SXT SHAFT TACH O/P (CG 3140) 3.3 ± 1.3 VRMS 

c. SCT SHAFT TACH O/P (CG 3160) 3.3 ± 1.3 VRMS 

Addition 7: Page 16 paragraph 6.1.2.1 Add new paragraph 6.1.2.1.5 as follows: 

Data from the on board tape recorder shall be made available and the 
following signals verified. 

a. VIB NG ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

c. VIB NB YAW(CG 6003) 
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2.2 


REVISION LETTER 
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nrrooDucnoH 

t 

The individual Spacecraft (SC) Installed Guidance and Navigation 
(Gtif) System to be checked out per this process specification shall 
consist of one of each of the following major assemblies: The 
applicable part numbers shall be determined by drawing .Ns* 2014999* 

1 • Optical Unit Assembly 

1 - Navigation Base Assembly, Block II 

1 • Inertial Measurement Uilt (DKJ) A PIKA Sleet. Assy. 

1 - Power and Servo Assembly (PSA) 

1 - Apollo Guidance Counter Group 

1 • GUI Interconnect Harness Assembly 

1 - Signal Conditioner Assembly 

1 - Display and Control Group (D 1C) 

1 - Coupling Data Unit 

Hie GAN System herein shall be identified as a Block II system, lhe 
computer contains the SUNDIAL 9 program test rapes laths core mops mymtry. 

rep-: 

SCOPS 

This specification outlines the checkout requirements for the 
GAN System installed in the Apollo Command Module Spacecrafts. 

This document Is to be used as technical support for all Block n GAN 8ystem 
test documentation for Command Module spacecraft testing. This document 
shall be amended by addendum to support applicable hardware, mission, or 
program differences. 
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3. 

3.1 

3.1.1 


APPLICABLE DOCUMENT 

Documents Required by This Specification 

When the requirements of this specification conflict vlth the drawing 
requirements, the drawing requirements shall have precedence. 


PS 2015000 


ICD MH01-01307-216 
ICD MH01-0132U-216 
ICD MH01-01325-216 
ICD MB01-01327-216 
ICD Iffl01-01328-2l6 

ICD MHOl-01342-216 
ICD MHOI-OI349-416 
ICD MH01-01344-216 
ICD MH01-01335-200 
ICD MHOI-OI38O-216 

ICD MH01-01386-216 
MH01-01390-200 

MA0201-5106 

MA0308-0107 

MA0610-01BA 

SID 65-1642 


Master End Item Specification, Bart II, 

Product Configuration and Acceptance Test 
Requirements, GUV Spacecraft Equipment 
Comaand Module, Block II 

CDU to TVC Servo Aaqm Electrical Block II 
Attitude Error Signals Electrical Block II 
Total Attitude Signals 
GUI Electrical Input Power 

GUI Data Transmission to Operational and 
Flight Quel. Telemetry 

GUI System Caution and Warning System Interface 
GUI Thermal Requirements for Block II AGE 
Mode Control Signals S/C to ISS Discretes 
Electrical Inertial Temperature Controller 

Comaand Module Guidance Computer Electrical 
Interfaces Block II 

Attitude Error to SIVB 

GUI PSA Adapter Module ACE-S/C DIMS and 
DTCS Block II Vehicles. 

ACE-S/C Computer Subprogram Program 
Requirements 2TV1, NAA 

Mechanical Installation Specification for 
Apollo Guidance Equipment 2TV1 

Contamination Control - Apollo Command 
Module and Service Module 

Apollo Gomnand Module/Service Module 
Measurement Requirements for Block II 


3.1.2 The following addendums are applicable to this document. 

a. Addendum I CSM 101 

b. Addendum U SUNDIAL C 
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5 .1.2 .5 Failure of the GW System to pass any examination or tast specified 

herein shall tentatively classify the GAN System as nonconforming. 
Ihe normal test sequence may he continued on determination of the 
cause of the n sm n s mfirm sm na if not detrimental to the GAN System 
/ on other interfacing subsystems. Oils determination shall have the 
concurrence of the GW contractor test team. All nonconfomnce 
shall be Investigated and cleared by waiver (FNN) correction of 
test specification, or hardware replacement. The suspected 
malfunctioning hardware shall be removed and returned to the 
laboratory, where the malfunction shall be verified. Only after 
malfunction verification shall a flight certified replaceable unit 
be installed in the GW System. 

$.1.2.6 The GW System shall be operating in STANDBY mode with GMCpower 
applied for a minimum of two hours prior to torquing of inertial 
components. In the event STANDBY or CMC power is interrupted, an 
equivalent tins period shall be allowed when power is restored 
before transfer to the OPERATE mode, except that when the interval 
of interruption exceeds two hours, a two-hour warmup period sh»n 
be mandatory. Exceptions to the above are noted in 6.2.5.2. 

5-1.2.7 The interruption of +28 VDC power to the GW System through the 
Main A and Main B power busses shall be cause for the 
Nodule GW System operator to immediately initiate the Emergency 
shutdown procedure (6.1.4) to preclude damage to the GW System. 

5.1.2.9 The 8CT and SXT eyepieces shall be stowed whenever the instruments 

are not in use to preclude damage to them. It shall be necessary to install 
the eyepieces when testing requires use of the instrument. 

5.1.2.9 To preserve the operational life of the components of the MDC and LEB 
DOCY's, the monitor routines shall be used only when required by test 
procedure or troubleshooting. Such routines shall be terminated as quickly 
as possible in the test flow. Computer routines which cause the DSKY 
display to flash (either requesting data or displaying data) shall also be 
terminated as quickly as possible. 
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Gyrocompassing Test is performed as part of a retest acttytty, it shall be performed for a total of 5 horn Include 
hour settling period._ 
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6.1.1.5 A wsaup perled ef 1 hsur with OPKRATS psver applied be 

required prlsr ts perfsmlag say test is vhleh gyrs sad sceslsristsr 
parsaaters art asasursd, sad 15 alautss vaxaup prlsr ts say tsst 
la vhleh prselslsa amplitude sad frequaaey paver supply cheeks 


6.1.1.6 


6.1.2.1 

6 . 1 . 2 . 1.1 


6.1.2.1.2 


6.1.2.1.3 


Bis fsllevlag Ceasaad Msdule svltchss shall be la ths pssltlsa 
shsva ualsss specifically dlrsetsd ethervlsa la a preeedural fuaetlea. 

a* V TUN svitehes sa ths ID OUT Csatrsl Paasl sad NDC Paasl 2 
shall bs sst ts ACCEPT. 

b. LAUNCH TOICIZ - GUIDANCE svitoh sa NDC Paasl 2 feall bs sst 
ts 2U. 

a* Ths SC COMT svlteh sa NDC Paasl 1 shall bs sst ts CNC. 

A. Ths CNC N0DB svlteh sa NDC Paasl 1 shall bs sst ts AUTO* 
s. Ths A Y CO svlteh sa NDC Paasl 1 shall bs sst ts C9C. 
t • Ths THACKER svlteh sa 0*1 Iadlestor Csatrsl Paasl shall bs 
sst ts OFF. 

g. Ths LIOHTS-DrrECffiAL eeatrsl sa ths USB Light lag Csatrsl Paasl 
aad ths Left Haad Circuit Breaker paasl shall bs sst ts ths 
aialaiai brlghtasss - OFF pssltlsa. 

Ths fellsvlag sptleal xsfsrsass allgaasst rsqulraasats shall bs 
d—east rated. 

0*1 Ihsta] 1st Isa »ia11f1eatlsa Fixture 

Tbs SO Optical Ref erases Ns. 1 (Aslauth Autssst) LOS Shall bs 
lseatsd apprexlastely 4Q degress (CW vhsa visaed fisa absrs) fxsa 
ths acz axis asasursd la a hsrlasatal pleas. At this pesitlaa, ths 
Optical Rsfsrsaes Shall bs eapsble af bslag visaed through ths BU 
ar LOS. 

Ths 80 Optical Rsfsrsaes LOS pssltlsa vlth respect ts ths hart sst cl 
pleas shall bs kasva ts vlthla 5 are-ssssads. The aslasth bsarlag sf 
ths Qptleal Rsfsrsaes LOB shall bs kasva ts vlthla alautss ef arc. 

Ths SXT Optical Rsfsrsaes Ns. 2 LOS shall bs lseatsd spprsxlastsly 
BO degress froa ths SXT Optical Rsfsrsaes Ns. 1 (40 degress fsva 
S/C Z axis) asasursd ia a herlzoatal pleas. At this pssltlsa, ths 
Optical Raferase# shall bs capable ef bslag visaed thrsugh ths 

SXT SEAR LOS. 
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6.1.2.1.3.1 Bis 8S optical reference LOS position vith respect to tho 
horizontal plane shall bo known to vithia 5 arc-seconds. -J 


6.1.2.1.4 SQff Optical Reference So. 3 shall bo capable of be lag viewed through 

tho SS LIDS aad tho STAR LOS slnultaaeously at tho Zero Optics 
position. 

6.1.2.1.4.1 8S Optical Refereaee Is. 3 shall have the capability to Measure the 
aoaparallellan of the UDS aad STAR LOS to a resolutloa of 2 arc- 
seconds. 
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6.2.1.4.9 Zero the CMC era*able memory by entering the following sequence into 
the K-start: 

a. VERB 57. ENTER 

b. 00015, ENTER 

9.2.1.4.10 Initiate CMC self-check by entering the following sequence into the K-start: 

a. VERB 21, NOUN 27 ENTER 

b. 77777, ENTER 

0. VERB 15 NOUN 01 ENTER 

d. 1366, ENTER ■ . . 

6.2.1.4.10.1 Monitor DSKY until R3 (SCOUNT +1) increments twice. If an error is 
detected, the following will be displayed: 

Rl« 01102 

R2 * XXXXX C (8 FAIL) 

R3 - XXXXX C (ERCOUNT) 

6.2.1.4.10.2 Enter tbs following into the K-start: 

a. VERB 21 

b. NOUN 27, press ENTER pushbutton 

e. 00000, press ENTER pushbutton 
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9.2.2.8 * Uplink and Downlink Checks. „ 

9.2.2.5.1 Enter VERB 39 into K149. Press the ENTER pushbutton, then press 

ERROR RESET pughh-ti^, 1 

9.2.2.9.2 Enter the following sequence into K148. Press the ENTER pushbutton 
after each entry. 

a. VERB 25 NOUN 01 ENTER 

b. 01600. ENTER 
C. 00000. ENTER 

d. T7777, ENTER 

e. 07254. ENTER 

f. VERB 05 NOUN 01. ENTER 
f. 01600. ENTER 

9.2.2.5.3 CMC Registers Rl. R2, and R3 display on the CRT shall indicate 
00000. 77777. and 07254. respectively. 

9.2.2.9 CMC Automatic Self-Test 

9.2.2.9.1 Initiate CMC SalFTnst tfcr entorttg the following sequence into the K-Start. 

a. VERB 21 NOUN 27, ENTER 1 .:.* pushLuttoit 

b. 7T77T, ENTER V H : 

o. VERB 15 NOUN 01, ENTER 
d. 1366, ENTER 

9.2.2.6.2 Monitor DSKY until R3 (SCOUNT+2) increments twice. If an error is 
detected, the following will be displayed. 

a. VERB 05 NOUN 31 

b. Rl-01102 

C. R2 - XXXXX c (8FAIL) 
d. R3 - XXXXX c (ERCOUNT) 

6.2.2.6.3 Terminate Self-Test by entering the following into the K-Start. 

a. VERB 21 NOUN 27, ENTER 

b. 00000, ENTER 
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6.2.2.11 CMC Clock Frequency Test 

6.2.2.11.1 Insure that the CMC lias been operating for at least 15 sin. before 
* performing this test. 

6.2.2.11.2 Insure that the IMU 3-2 kc 26 ▼ Supply is available on the 
vertical input to PIPA Scope. 

6.2.2.11.3 Insure that the KPUT Meter and preset counter plug-in unit are 
connected to 115V, 60 cps power. 

6.2.2.11.3.1 Permit the KPUT to warm up for the length of time required by 
the manufacturer's specification. 

6.2.2.11.4 Connect the signal output from Oscilloscope kkk-Al to the input 
channel on the KPUT Meter. 

6.2.2.11*5 Set the preset counter to indicate 96000. 

6.2.2.11.6 Set the KPUT meter to count at the maximum count rate (l megacycle 
or greater). 

6.2.2.U.? Adjust the Trigger Level to the point midway between the range 
over which the counter will normally count. 

6.2.2.11.8 Bach count cycle shall last approximately 30 seconds. Adjust 
the display time to permit recording the display an the KPUT. 

6.2.2.11.9 Record the results of 10 count-cycles. Calculate the average 
time per cycle over the 10 cycles. Record the result. 

6.2.2.11.10 Divide 96000 by the average time from 6.2.2.11.9* Record 
the result as 3200 cps frequency. 

6.2.2.11.11 Multiply the 3200 cps frequency by 640. Record the result as 
the CMC clock frequency. 

6.2.2.11.11.1 The CMC Clock Frequency shall be 2046000 * 5 cp»* 
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6.2.% 0 4 1 System Power Supplies Test 

6.2.4.1 Proceed with this test if 6.2.3, Operate Power On Test, has been 
completed and system operation has not been Interrupted. If 
system operation has been Interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding with this test. Insure that the IMKJ 
Operate Power has been on for at least 15 minutes before proceeding 
with this test. 

6.2.4.2 Enter the following sequence Into the K-Start. Verb 4l HOUR 20, 
ENTER; -100000 ENTER; *00000 BITER, *00000 ENTER. 

6.2.4.3 Insure that OPERATE power has been applied for at least 15 minutes. 
Verify that the discretes listed below have been Issued by noting 
that the event lamps on the specified Event Module are illuminated. 

a. IMS STANDBY POWER (00 1513) 

b. CMC OPERATE POWER (CO 1523) 

c. OPTX OPERATE POWER (CG 1533) 

6.2.4.4 The IRIG and PIPA Pulse Torque DC supply shall demonstrate the 
following requirements. The DC output voltages shall he as 
follows. Record the Indicated voltages on the CRT. 

a. The 120 volt PIPA Power Supply output voltage shall be 
120 * 6 VDC (CG 1040). 

b. The PIPA *20 VDC Supply output voltage shall he *20 A 1.2 VDC 
(OG 1051). 

e. The PIPA -20 VDC output voltage shall be - 20 * 2 VDC (OQ 1052). 

6.2.4.5 The minus 26 VDC Electronics Power Supply output voltage shall he 
-27.5 * 6.0 VDC (CG 1100). Record the indicated voltage displayed 
on the CRT. 

6.2.4.6 Power Supplies 

Record the indicated voltage display on the CRT. 

a. The +14 VDC CMC Power output voltage shall ha *14.0 A 0.4 VDC 
(CG 1020). 

b. The *4 VDC CMC Power Supply output voltage shall be *4.00 
A 0.2Q VDC (OG 1030). 

c. Rie *4 VDC CDU Power Supply output voltage shall be 
A 4.0 A 0.2 VDC. 

d. The *2.50 TM BIAS Supply output voltage shall be 2.50±0.05 vdc 
(CG 1110), 
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6.2.5.2.3 Energize the GAN IMU HTR, MN A and MN B breakers on the Right * 
Hand Circuit Breaker panel (breakers pushed in). 

6.2.5.2.4 Energize the GAN COMPUTER MN A and MN B breakers on the Right 
Hand Circuit Breaker panel (breakers pushed in). If the ST BY Indicator 
on the DSKY Is illuminated, press the ST BY pushbutton for approximately 
3 seconds until the STBY indicator extinguishes. Enter VERB 61 into 
K148 and press the ENTER pushbutton. Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify +14 
and +4 VDC AGC power supply outputs on CRT display. Voltages shall be 
+14*0.4V (CG 1020) and +4*0.2 (CG 1030). 

6.2.5.2.5 Set the GAN POWER AC1 and AC2 breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). Set the GAN POWER 
AC1-OFF-AC2 switch to AC1. 

6.2.5.2.5.1 Set the GAN DSKY and Display Panel brightness to the min imum a 
acceptable level by manipulation of LIGHTS - NUMERICS control on 
both Left Hand circuit breaker panel and LEB light Control panel. 

6.2.5.2.6 Disregard all alarm indication on the CMC DSKY panels. Enter VERB 36 
into K148. Press ENTER pushbutton. Press ERROR RESET pushbuttons 
on K-Start. All computer alarms except the Gimbal Lock Indicator on 
the Main Display Console (MDC) and LEB AGC DSKY shall clear. Verify 
registers Rl, R2, and R3 on the DSKY’s are cleared. 

6.2.5.2.7 Clear the CMC erasable memory by entering the following sequence 
into the K-Start. a. VERB 57, press ENTER 

b. 00015, press ENTER 

6.2.5.2.8 Initiate CMC Self-Test by entering the following into the K-Start: 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

o. VERBIS NOUN 01, ENTER 
d. 01366, ENTER 

6.2.5.2.8.1 Monitor DSKY until R3 (SCOUNT+2) Increments twice, if an error is 
detected, the following will be displayed: 

a. VERB 05 NOUN 31 

b. Rl-01102 

c. R2 - XXXXX c (SFAIL) 

d. R3 - XXXXX c (ERCOUNT) 

6.2.5.2.8.2 Terminate Self-Test by entering the following into the K-Start. 

a. VERB 21 NOUN 27, ENTER 

b. 00000, ENTER 






All ‘Tr, 

S.a A 


NORTH AMERICAN AVIATION. INC. 
WACIui INrOMMATION SYSTSMS DIVISION 
i«ai4 lam wo eo hvo.oowniv c»ufo»Mi* 

. COOK I DENT. MO. 039S3 


APOLLO GAN Specification 
ND1002325 REV M 


MUMSER 

REVISION LETTER 



i i i i i r~r~ 

RASE 


to:. 


&nter too into (**. V »:tort: 

a, V o*..B A.- 1 
l. 'WUM U ~ 

i . ' J\Ai2J i), *siA * oii 

NOTE: Allow 2 hours to olapoo before proceeding to ( 
following exceptions: 


I with the 


0.2.5.2.t 


A. If the GAN System has been in the power off state for less than 
5 days with the gimbals in the parked position ((T, 0*, 90*) and 
the system has not been moved, allow 15 minutes to elapse before 
proceeding. 

b. If the GAN System has been turned off for less than 15 minutes 
allow 90 seconds to elapse before proceeding. 

o. If the GAN System has been turned off with the gimbals in the 
unparked position for more than 15 minutes but less than 2 hours 
allow a warmup time equal to the time off to elapse before 
proceeding. 

CAUTION: If the requirements of 6.2.5.2.10 are not met, remove 
IMU Operate Power immediately by aetting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

After the required warmup time has elapsed set the GAN IMU MN A and 
MN B circuit breaker on the Right Hand circuit breaker panel to ON 
(breaker pushed in), and the G/N POWER - IMU switch on the LEB 
Lighting Control panel to the ON position (toggle up). 
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6.2.5.2.11 

6.2.5.2.12 

6.2.5.2.13 

6.2.5.2.14 

6.2.5.2.15 


Immediately begin monitoring the following measurements. 

a. On die CRT verify that IMU Operate Power is ±28.8 ±3 VDC 
(CG 1500). 

b. On the meter modules verify that oscillations are not sustained 
and that a null is achieved within 10 seconds of power applica¬ 
tion cm the following measurements: 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 
CG 2172 OG IX Resolver Output Sin 

c. On the CRT verify the absence of the +120 VDC PIPA Supply 
(CG 1040) for a period of 90±10 seconds following power applica¬ 
tion. After approximately 100 seconds, the voltage shall read 
♦120 ±6 VDC. 

e 

Verify that the PROGRAM ALARM lamp on the DSKY’s does not light 
with VERB 05 NOUN 31 and Rl - 60213 displayed. 

Enter and verify VERB 40, NOUN 20 into K148. Press the ENTER 
pushbutton. 

Enter and verify VERB 41, NOUN 20 into K148. Press the ENTER 
pushbutton to advance the System to the Coarse Align mode. The 
VERB-NOUN display on the CRT shall flash and I nd icat e 21-22. 

Enter and verify +00000 into K148 three times, pressing the ENTER 
pushbutton on the K-START after each entry. 

Set the G5N OPTICS MN A and MN B circuit breakers on the Right 
Hand circuit breaker panel to the ON position (breaker pushed in). 
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f. 2.5.2.16 


Verify that the CRT Indications of the signals In Table VI are not Rashly. 


Table VI. 
Measurement Number 


♦120 VDC PIPA SUPPLY 
+20 VDC PIPA 8UPPLY 
-20 VDC PIPA SUPPLY 
♦4 VDC CDU SUPPLY 
-28 VDC ELECTRONICS 
♦14 VDC CMC SUPPLY 
♦4 VDC CMC SUPPLY 
IMU 28V 800 CPS 1 pet 0 ph 
IMU 28V 800 CPS 5 pet ph A 
IMU 28V 800 GP6 5 pet ph B 
3»2 KC 28V SUPPLY 
2.5 VDC TM BIAS 
PIPA TEMPERATURE 
IRIG TEMPERATURE 


6.2.5.2.17 


Monitor the PIPA Display Soope to Insure that each PIPA la moding properly. 


6.2.5.2.18 


Perform 6.2.6 GIN Operational Test. 


GIN Operational Test 
Initial Conditions 

Proceed with this test If the Operate Power On Test of 6.2. S or the Turn On 
Procedure of 6.2.5 has been completed and system operation has not been 
Interrupted. If system operation has been Interrupted, perform the Turn On 
Procedure of 6.2.5.2 before proceeding. 

Enter the following into K-148: 

a. VERB 01 NOUN 10, ENTER 

b. 00003, ENTER 

Record R1 • AAAAA and the time of day. 

Enter the following Into K-148. 

a. VERB 21 NOUN 02, ENTER 

b. 01300, ENTER 

c. AAAAA, ENTER (from 6.2.6.1.1) 

d. VERB 06 NOUN 02, ENTER 

e. 01300, ENTER 
Record R1 ■ BBBBB 

Perform the following calculations: 


* CC. C (hours In high order scaler Channel 03) 






b. 23.3 - CC.C • DD.D hours 1 

o. Add DD.D to the time of day recorded in 6.2.6.1.1. This is tbe time of 
day fct Which the high order scalar, channel 03, will overflow. 

Do not enter the G6N Operational test within -0.2 hoars of the time of 
day calculated in step 6.2.6.13c. If the test is in process at this time, 
unacceptable test results will occur. 

6.2.6.2 Initiation 

6.2.0.2.1 Enter VERB 67 into K148. Press the ENTER pushbutton. 

6.2.6.2.2 Enter 00004 into K148. Press the ENTER pushbutton. 

6.2.6.2.3 Verify that the PROGRAM display on the CRT indicates 07. 

Enter VERB 34 tato K148 and press the ENTER pushbutton. 

NOTE: During this portion of the test the G6N System is exercised through 
its modes. Any frlimes will be Indicated by the PROGRAM ALARM lamp 
on the DSKT's lighting with VERB 06 NOUN 31 and R1 - 01411 displayed. 

6.2.6.2.4 After approximately 12 minutes, VERB 06, NOUN 66 will flash and the value 
of the gravity vector in cm/soo? shall be displayed in R1 and R2 on the CRT. 
Record these values. 

6 . 2 . 6.2.6 R1 contains the first five digits of the gravity vector and R2 contains the last 

five digits. A decimal point shall be between them. The value for the g r a v ity 
vector shall be 980.00000S06.00000 em/sec . 

6.2.6.2.6 Enter VERB 33 into K148. Press the ENTER pushbutton. 

6.2.6.2.7 When VERB 06 NOUN 66 flashes the value of die horizontal earth rate shall 
be displayed on R1 and R2 on the CRT. Record these values. 

6.2.6.2.8 R1 contains the first five digits of earth rate and R2 contains the last five digit 
A decimal point shall be placed between them. R1 shall always to 00000. 

The horizontal earth rate shall be 00000.83000*0.1000 earth rate units. 

6.2.6.3 Test Termination 

6.2.6.3.1 Enter VERB 36 into K148. Press the ENTER pushbutton. 

6.2.6.5.2 Enter VERB 41, NOUN 20 into K148. Press the ENTER pushbutton. 

6.2.6.3.3 Enter 400000 into K148 three times. Press the ENTER pushbutton alter 
each entry. 
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6.2.7 Gimbal Friction Test 

6.2.7.1 Proceed with this test if 6.2.5.2 or 6.2. S has been-completed and system 
operation has not been interrupted. If system operation has been interrupted, 
perform 6.2.5.2 before proceeding with this test. 

6 . 2.7.2 Inner Gimbal Friction Test 

6.2.7.2.1 Enter the following sequence into the K-Start, pushing the ENTER pushbutton 
after each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
' c. +00000, ENTER 

d. +00000, ENTER 

6.2.7.2.2 Setup the ACB Analog Recorders to record the following measurements (use 
speed of 10 mm/sec): 

a. CG 2120 IG TORQUE MOTOR CURRENT 

b. CG 2117 IGA SERVO ERROR IN PHASE 

c. CG 2112 IG IX RESOLVER OUTPUT SIN 

d. CG 2113 IG IX RESOLVER OUTPUT COS 

e. CG 2220 IGA CDU FINE ERROR 

f. CG 1201 IMU 28V 0.8 KC 1 pet 0 Deg 

g. CG 2300 PIPA TEMPERATURE 

h. CG 2301 DUG TEMPERATURE 


Enter the following into K148. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 ■ XXXXY 

Enter the following into K148. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

o. XXXXY 1 , ENTER where Y* is determined by Table I and XXXX is that 
recorded in 6.2.7.2.3. 


Y (From 6.2.7.2.3) 
Y* 


TABLE I 

0 1 T 

2 3 2 


Enter the following sequence into the K-Start, pushing the ENTER pushbutton 
after each entry (+360 IG torqulng) 

a. VERB 24 NOUN 01, ENTER 

b. 00407, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (o) appears in Rl, (d) appears in R2, and (b) appears 
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6.2.7.2.6 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verily VERB 33 on CRT) 

6.2.7.2.7 Start analog recorders. 

6.2.7.2.8 Observe measurement CO 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

6.2.7.2.9 Return the GAN System to the coarse align mode by entering the follow!^ sequence 
in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 
o. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 


6.2.7.2.10 

6.2.7.2.11 


+00000, R2 - +00000, and R3 - +00000. Wait 60 


Verify on the CRT that R1 ■ 
seconds before proceeding. 

Enter the following sequence into the K-Start. Push the ENTER pushbutton 
after each entry (-360* IG torquing): 

a. VERB 24 NOUN 01 ENTER 

b. 00407, ENTER 
e. 37777, ENTER 
d. 37743, ENTER 

Verify on the CRT that (o) appears In Rl, (d) appears in R2, and (b) appears In 
R3. 

6.2.7.2.12 Enter the following sequence Into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT). 

6.2.7.2.13 Start analog recorders. 

6.2.7.2.14 Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

6.2.7.2.15 Return the GIN System to the coarse align mode by entering the following 
sequence In the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 1 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

6.2.7.2.16 Verify on the CRT that Rl ■ +00000, R2 ■ 
seconds before proceeding. 


+00000, and R3 «■ +00000. Watt 60 
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6.2«7.4.9 Enter the following sequence in the K-Starts 

a. VERB 42, press ENTER 

b. VERB 33, prase INTER (Verify VBtB 33 oa CRT) 

622.7,4.10 Start analog recorders* 

6.2*7*4.11 Observe measurement 00 2143, MO IX Resolver output SIR, on the 

analog recorder. When the steady-state condition occurs, vith the 
reading near sero (approximately 5 Minutes), stop the recorders. 

6.2*7.4.12 Return the G&N System to the coarse align node by entering the 
following sequence in the K-Start. 

a. VERB 36, ENTER 

b. VERB 40 ROUE 20, press ENTER 

o. VERB 4l HOUR 20, press ENTER 

d. -*00000, press ENTER 

©. -*90000, press ENTER 

L +00000, press ENTER 

4.2.7.$ E xamine the traces of the recorded measurements for six phases 
of this tsst to detect any sharp discontinuities. Disregard 
transients of 0.5 second duration or less on the Gimbal Torque 
motor current braces, and those less than 0.2 second on the CDU 
fine error measurement traces. The Gimbal Torque motor currents 
shall not exceed 0.125 ampere. 
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6.2.0 Semi-Automatic Moding Check 

Proceed with this test if 6.2.2.2.2 or 6.2.4 has been completed and 
I system operation haa not been interrupted. If system operation has 

* been interrupted perform 6.2.2.2 before proceeding with this test. 

<r* 6.2.6.1 Test Initiation 


6.2.6.1.1 Set the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that+28 VDC OPTICS OPERATE BUS 

(CGI630) is +28.0*3.0 VDC. Record the indication on the CRT. Verify 
that OPTX 28V 860 cps 1% oph (CG1211) and OPTX 28V 800 cps 5%-80 ph 
(CG 1212) are not flashing on the CRT. r a „v ; u*, ^ ; ... . 

6.2.8.1.2 v Eater VERB 6T inteK148. Press the ENTER pwhbutton. 

6.2.6.1.6 Enter 00010 into K148. Press flie ENTER pushbutton. 


6.2.6.1.4 Observe VERB 06 NOUN 01 flashes on the CRT and the PROGRAM display 


6 . 2 . 6.2 Enter VERB 33 and press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 02 flashii* 

b. R1 • +00000 ± 00007 
C. R2 «+00000 * 00009 

d. R3 > +06000 * 00009 
6. IG angle - 000 * 1 deg. 

U MG angle - 000 * 1 deg. 
g. OG angle - 000 * 1 deg. 

6 . 2 . 0.3 Eater VERB 33 and press the ENTER pushbutton. After approximately 
30 seoonds the following data ahall be displayed on the CRT. 

a. VERB 06 NOUN 03 flashily 

b. Rl - +04500 * 00007 
O. R2 * +04500 * 00007 

d. R3 * +04500 * 0006T 

e. IG angle * 046 * 1 deg. 

f. MG angle ■ 046 * 1 deg. 

g. OG angle • 046 * 1 deg. 

6.2.8.4 Enter VERB 33 and presa the ENTER pushbutton. After approximately 
160 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 30 flashing 

b. Rl * 00000 * 00003 
C. R2 * 00000 * 00003 
d. R3 * 00000 * 00003 

NOTE: Negative numbers will be displayed in octal complement form, 
i.e. # -00001-77776. 
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2.9.9 Cuter VERB 32 into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

a. VERB Of NOUN 05 flashing 

b. Rl ■ +07100 * 0000? 
e. R2 ■ <*7100 a 00007 

d. R3-*7100 a 00007 

e. IO angle « 071 a l deg. 
t MG angle - 071 a 1 deg. 
g. OG angle « 071 a 1 deg. 

The GIMBAL LOCK lamps on the DSKY's shall light. 

2.9.0 Enter VERB 92 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

1. VERB OS NOUN 06 flashing 

b. Rl - *9000 a 00009 

c. R2 - *9000 a 00007 

d. R3 - *9000 a 00007 ' % . 

n. 1G angle * 090 a l deg. 

f. MG angle - 090 a l deg. 

g. OG angle * 090 a 1 deg. 

2.9.7 Enter VERB S3 and press tbs ENTER pushbutton. After approximately 
20 seconds the following data shall bs displayed on the CRT. 

a. VERB 00 NOUN 07 

b. Rl * +13500 a 00007 

c. R2 ■ <1*13500 a 00007 

d. R3 - +13500 a 00007 * 

o. - IG angle - 135 a l deg. 1 

f. MG angle - 136 a 1 deg. 

g. OG angle ■ 125 a 1 deg. 

2.9.8 Enter VERB 92 and press ths ENTER pushbutton. After approximately 
20 seconds VERB 06 NOUN 10 shall flash. The GIMBAL LOCK lamp 
shall extinguish on the DSKY's. 

2.9.9 Enter VERB 32 and press ths ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 


a. VERB 05 NOUN 30 flashing 

b. Rl * 00000 a 00003 

c. " ; R2 » 00000 a 00003 

d. R3 * 00000 a 00003 
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6.2.9.10 Enter VERB 33 into K148. Press tbs ENTER pushbutton. After 

approximately 20 seconds the following data shall be displayed on 
the CRT. . 

a. VERB 00 NOUN 12 flashing 

b. Rl - +22500 A 00007 
C. R2 ■ +22500 A 00007 

d. R3 - +22500 A 00007 

e. IG angle - 225 A 1 deg. 

f. MG angle ■ 225 A 1 deg. 

g. OG angle - 225 A1 deg. 

Tbs GIMBAL LOCK lamp on the DSKY's shall light. 

6.2.9.11 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds tbs following data shall be displayed on tbs CRT. 

a. VERB 09 NOUN 13 flashing 

b. Rl * +22500 A 00007 
O. R2 - +22500 A 00007 

d. R3 - +31500 A 00007 

e. IG angle * 225 a 1 deg. 

f. OG angle - 225 A1 deg. 

g. MG angle » 319 A 1 deg. 

The GIMBAL LOCK lamp on the DfiKY shall extinguish. 


Enter VERB 33 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

h. Rl - 00000 A 00003 

c. R2 « 00000 A 00003 . ' 

d. R3 ■ 00000 A 00003 

Enter VERB 33 Into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 


VERB M NOUN 15 flashing 
Rl - +31500 A 00007 
R2 - +31500 A 00007 
R3 » +31500 A $0097 
IG angle - 315 A 1 deg. 

MG angle - 315 A 1 deg. 

OG angle - 315 A 1 deg. 
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6.2.9.14 Enter VERB 33 and proea the ENTER pushbutton. Alter approximately 
100 seconds the Jotlowigg data shall be displayed on the CRT. 

4 % ' . 
a. VERB 05 NOUN 30 Oashii* 

' -b. Ri * oooop * 00003 

C. R2 A^OOOO A 00003L . 

d. R3* 00000 A 00003 ; " 

6, 1. 9.15 Enter VERB 33 Into K148. Press the ENTER poshbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

a. VERB 90 NOUN 17 flashing ' 

b. Rl * 4-28900 A 00007 

e. R2 *+28900 A 00007 

d. R3 * +28900 A 00007 

e. 1G sngle ■ 315 a 1 deg. 

I. OG angle » 315 A 1 deg. 
g. MG angle » 289 A 1 deg. 

The GIMBAL LOCK lamp on the DfiKY^s shall light. 


8.2.9.16 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data will be displayed on the CRT. 

a. VERB 06 NOUN 20 flashing 

b. Rl * +6099**90007 
e. R2 * >00000 A 00007 

R3 * +00000 A W907 

e. IG angle » 000 a l deg. 

f. MG angle * 000 A 1 deg. 

g. OG angle - 000 A 1 deg. 

The GIMBAL LOCK lamp on the DSKY*s shall extinguish. 

6.2.9.17 Enter VERB 33 and press the ENTER pushbutton. After approximately 
15 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl a OOOxx 
o. R2 « xxxxx 

The GIMBAL LOCK lamp on the DflKY's shall light. 

Record Rl and R2 as the Middle Qlmbal CDU drive rate. 

MG rate« Rl . R2 Vsec. The Middle Gimbal CDU 
drive rate shall be 14 a 2*/sec. 
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6*2*9*22 Eater VERB 33 into KL48. Press the ENTER pushbutton. VERB 
NOUN 33 flash os the CRT. The ISS WARNING leap on t he 

Control Indicator Panel shall extinguish. The ISS WARNING and ISS 
CDU FAIL discretes on the CRT shall he OFF. 

6.2.9.23 Set the OPTICS MORE switch ea the Indicator Central Panel te 2ER0. 

Wait 13 seconds. Set the OPTICS MODE switch te CMC. 

6.2.9.24 Rater VERB into K*-148 styl preMt the ENTER pushbutton* Aftenspproxlmatel 

^seconds tfctef<dlowlng<tlaih r BhaU^ the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R1 - OOQxx 
e. R2 • xxxxx 

Record R1 and R2 as the Shaft Optics CDU drive rate. 

Shaft rate ■ R1 • R2 • The &aft Optics CDU drive rate 
shall be 7.32 + l.S2°/sec. 

6.2.9.23 Enter VERB 33 into 10.48. Press the ENTER pushbutton. In shout 
13 seconds the following data shall he displayed on the CRT. 

a. VERB 06 NOUN 66 

b. R1 - OOOQtx 
a. R2 - xxxxx 

Record R1 and R2 aa the Trunnion Optics CDU drive rate. Trunnion 
rate • R1 . R2 • The Tzunnion Optics CDU drive sate.shall 
BadbJ&a+ro; 30 °/scc. 

6.2.9.26 Texainate the Seal-Automatic Moding Check by entering VERB 34 

into Kl46. Press the ENTER pushbutton. Set the G*N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 


FORM Mill—M—I M 1 
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Zen Optics Test 

NOTE: Proceed with this test if 0.2.4 Operate Power On Test ham bees 
completed and system operation has not been interrupted. B 
system operation has been interrupted perform •.2.2.2 Turn On , 
procedure before proceeding. 

Set the G/N POWER - OPTICS switch on the LEB Lightly Control Panel 
to OPTICS. Verify that >28 VDC OPTICS OPERATE BUS (CG 1520) In 
>28.0 a 3.0 VDC. Verify that the OPTX 28V 800 cpe 1% aero (CG 1211) 
and OPTX 28V 800 cps 5% - M ph (CG 1212) are not flash!* on the CRT. 

Enter the following sequence into K148. Press the ENTER pushbutton 
after each entry. 

a. VERB 41. NOUN 20. ENTER 

b. >00000, ENTER 
O. >00000, ENTER 
d. >00000, ENTER 

Insure that the following swi tch es on the GIN Indicator Control Panel are 
set as follows: 


6.2.10.6 


a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to BUECT 
0. CONTROLLER SPEED t6 Mi 

Monitor the Optics CDU*s by enter!* VERB 16 NOUN 55 into K148. Press 
the ENTER pushbutton. v 

Set the OPTICS MODE switch on the GIN Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly fay observing the 
following on Rl and R2 of the DfiKY. 

6. Rl - >000.00 A 000.03 (BhaftAngle) 
b. R2 - >00.000 A 00.006 (Trunnion LOS Angle) 

Return the OPTICS MODE switch to MAN. 

Set up the Anal* Recorder to monitor the follow!* measurements. 

Use a chart speed of 10 mm/sec. 

a. CG 3140 SXT Shaft Tach Output 

b. CG 3145 SXT Shaft Motor Control Wind!* 

c. CG 3150 SXT Trunnion Tech Output 

d. CG 3155 SXT Trunnion Motor Control Wind!* 

e. CG 3160 SCT Shaft Tach Output 

f. CG 3170 SCT Trunnion Tach Output 
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•7 Push ths Optics Head Coat roller te the right, driving the 80 Shaft 

uatil HI ea the D6KVindicates -htSCbtC. Push the Optics Head Oeatrsllsr 
up, dririag the 80 Truaalea uatil R2 ea the DSKYladtcaies ♦TW , 3. 

•8 Start the Aaaleg Recorders aad set the OPTICS NODS switch ea the 
GUI ladlestor Ceatrsl Paael te ZERO. 

•9 Maaitor the Aaaleg Reeerders uatil all slgaals retun te aull. Step 
the Analog Reeerders. The elapsed tlae betveea the latilal snd flaal 
80 Tach eutput aull shall he less thaa seeeads. 

•10 Reeexd R1 aad R2 ea the CRT. The data displayed shall he as feUsvst 

a. R1 - 000.00 + 000.03 

b. R2 ■ 00.000 7 00.006 

Enter VERB 34 add press the ENTER pushbutton. 

•11 Record the Telescope Psael Angle Counter Indications. The Shaft 
Angle shall be 0.0 + 0.11 degrees. The Truaalea Angle shall ba 
0.0 ♦ 0.22 degress." 

•12 Set ths OPTICS MOSS switch sa tbs CM* Indicator Central Paael 
te NAS. 


NOTE: If optics testing will not be ocrattnied, set the G/N POWERrOPTICS 
switch on ths LEB Llghtii* Control Panel to OFF. 
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OPTICS Coordinate Transformation Control Teat , 

NOTE: Proceed with this teat if 6. 2.3 Operate Power on Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, 

Turn On Preoedure, before proceeding. 1 • 

SetMrlfy the G/N POWER-OPTICS switch on die LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS <CG 1530) is 
+28.0+3 VDC. Verify that the OPTX 28V 800 cpe 1% aero (CG 1211) and 
OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashily on the CRT. 

Enter the following into the K-Start. Press the ENTER pushbutton after 
each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
e. +00000, ENTER 
d. +00000, ENTER 

Verify and/or set the following switches on the GIN Indicator Control Panel 
to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE TO 8XT 

b. CONTROLLER COUPLING to DIRECT 
o. CONTROLLER SPEED to HI 

8et up the analog recorders to monitor the following measurements: 

a. CG 3160 SCT Shaft Tachometer Output 

b. CG 3170 SCT Trunnion Tachometer Output 

Enter the following into the K-Start to monitor the OPTICS CDU’s. 

VERB 16 NOUN 55, press ENTER 

Set the OPTICS MODE switch on the GIN Panel to ZERO. Watt 15 seconds. 
Insure that the Optics aero properly by observing that R1 and R2 of the CRT 
indicate as follows: 

a. R1 ■ +000.00+000.03 (Shaft Angle) 

b. R2 * +00.000+000.06 (Trunnion LOS Angle) 

Return the OPTICS MODE switch to MAN. 

Using the OPTICS CONTROL STICK, drive the Optics until R1 - 225.00 
and R2 = 10.000 on the CRT and the DSKY's. 


Set the CONTROLLER COUPLING switch on the GIN Panel to RSLV and the 
controller speed switch to ME 
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6.2.11.9 Position the Movable optics target such that it is centered on the SCT 
retical pattern, then start the analog recorders at a chart speed of 10 
mm/seoond. 

9.2.11.10 Quickly displace the OPTIC8 CONTROL 8TICK 45*10 degrees in the upper » 
right hand quadrant while sighting on the optics target through the SCT 
eyepiece. The target shall appear to move in the upper right field of view 

of the SCT at 46*10 deg. Release the control stick when the target leaves 
the SCT upper right field of view, and immediately record the shaft angle J 
as displayed on Rl of the CRT and DSKY's. The recorded shaft angle shall 
be 4225*10.00 degrees. 

6.2.11.11 Enter VERB 34 in the DflKY. 

Press the ENTER pushbutton. 


9.2.11.12 Stop the analog recorder and measure the elapsed time between the 
initial and the final signal null conditions for the two measurements. 

The elapsed time shall be 24*6 seconds. 

9.2.11.13 Set the CONTROLLER COUPLING switch on die GW Panel to DIRECT 
and drive the Optics with the OPTICS CONTROL STICK until the 

shaft and trunnion angles as indicated on the SCT TP AC's are approximately 
aero, then repeat step 6.2.11.5. 

NOTE: If Option testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 
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6.2.12.5.2* 


Note that tho antoooUimator reticle oontalna a aerlea at lines of different 
thiokneaa and width. Each aet of linea la marked with a number (20, 15, 


6.2.12.5.3 

6 . 2 . 12.6 

6.2.12.6.1 

6.2.12.6.2 

6.2.12.6.3 

6.2.12.6.4 

6.2.12.6.5 

6.2.12.6.6 


10, 7, 5, 3) which indicatee the angle eubtended by one line and one apace. 
View each aet of linea to determine the loweat numbered aet in which 
reeolution b etwee n linea (ability to diatlnguiah aeparate diatinot linea with¬ 
in. a aet) can be made. Record the number aaaociated with that aet of linea. 
The 8XT reeolution ahull be at leaat 10 arc-seconds at the center of the 
field of view. 

Repeat 6.2.12.5.1 and 6.2.12.5.2 uaing the 8CT and the 8CT reeolution 
chart. The 8CT ahall have a reeolution of at leaat 3 aio-minutea at the 
center of the field of view. * 

Slave Teleeoope Mode Checka 

Enter VERB 16 NOUN 55 into the K-Start, Preaa the ENTER pushbutton. 

Set the OPTIC8 MODE switch on the Control Indicator Panel to EERO. 

After 20 seconds return the OPTIC8 MODE switoh to MAN. 

Record 1 thrEOT Shaft and Trunnion angles as indicated Iqr the TPAC and 
the Shaft and Trunnion CDU angles as indicated in Rl and R2 of the D6KY. 
The difference b e t w ee n the TPAC Shaft angle and the Shaft CDU angle ahall 
be n 0.11* or leas. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle ahall be A0.22° or less. 

Uaing toe OPTIC8 CONTROL STICK and CONTROLLER SPEED switch, 
drive the 8XT Shaft and Trunnion CDU's until Rl - +035.00A0. ljO deg. and 
R2 - +35.000A0. LOO deg* Record Rl and Rfl* Record, the Shaft and Trunnion 
angles as indicated by toe TPAC. The difference between the TPAC Shaft 
angle and Shaft CDU angle shall be AO. 11* or leas. The difference between 
toe TPAC Trunnion angle and Trunnion CDU angle shall be AO. 22* or leas. 

Set the OPTICS MODE switch to ZERO. After 20 seconds return toe 
OPTICS MODS switch to MAN. 

Set toe TELESCOPE TRUNNION switch to the 0* position. 
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6.2.12.6.7 Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. * 

NOTE: If needed to reduce external light, place a photographer* hood 
over the optics head and retro reflecting prism. 

By sighting through the SCT eyepiece, position the Retrorefiecting'Prtsm, 
Model No. A23-200, to span between the SXT StLOS and SCT LOS such that 
the illumination from the backlight filament is clearly visible at the center 
of the field of view. * 

Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. 

An enlarged projected image of the SCT reticle should be visible for align¬ 
ment comparison with the SXT reticle. Using the OPTICS CONTROL STICK, 
adjust the trunnion CDU to bring the SCT horizontal reticle line into coinci¬ 
dence with the SXT horizontal reticle line. Record the Trunnion CDU angle 
displayed in R2 as XX. XXX degrees. The difference between this angle and 
the corresponding angle recorded in 6.2.12.6.2 shall be AO. 2* or lees. 

6.2.12.6.10 Replace the Portable Light in the adapter on the SXT eyepiece. 

6.2.12.6.11 Set the OPTICS MODE switch to ZERO. After 20 seconcta return the OPTICS 
MODE switch to MAN. Set the TELESCOPE TRUNNION switch to SLAVE 
TO SXT. 

6.2.12.0.12 Temporarily disable the SCT TRUNNION electrical drive fay carefully 

^ unscrewing the SCT TRUNNION Manual Drive until it just releases from 
the panel. Do not rotate further, as this would displace the SCT LOS from 
the desired reference position. 

6.2.12.6.13 Remove the Portable Light from the adapter and direct the light beam into 

the SCT eyepiece while sighting into the SXT eyepiece as in step 6. 2.12. 6.9. 
Again using the OPTICS CONTROL STICK, bring the SCT horizontal reticle 
line into coincidence with the SXT horizontal reticle. Record the Trunnion 
CDU angle displayed in R2. The difference between this angle and the cor¬ 
responding angle measured in 6 . 2.12.6 . 3 shall be AO. 2* or less. Replace 
the Portable Light Assembly in the adapter. 

6.2.12.0.14 Replace the SCT TRUNNION Manual Drive in the panel. 

6.2.12.6.15 Use the OPTICS CONTROL 8TICK to drive the Trunnion CDU to >25.000* 

AO. 000* as indicated on R2. Maintain the Shaft CDU at 000.00* AO. 01* as 
indicated on Rl. 

0.2.12.0.16 Set the TELESCOPE TRUNNION switch to 25*. After 30 secomto has elapsed, 
record the TPAC Trunnion angle and Trunnion CDU angle displayed in R2. 

The difference shall be AO. 22* or less. Record the Shaft CDU angle displayed 
in Rl. 

6.2.12.6.17 Temporarily disable the electrical drive to the SCT Trunnion and SCT Shaft 
by unscrewing the SCT Trunnion and Shaft Manual Drive Items until they just 
release from the panel. Do not rotate further, as this would displace the SCT 
LOS from the desired reference position. 


6.2.12.6.8 


6.2.12.6.9 
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6.2.13.3 


Optics SLOW Bate Test • 

NOTE: Proceed with this test if 0.2.3 Operate Itaver Oa Test has bees 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 3.2.5.2, Tun 
On procedure, before proceeding. ** 

Set/Verify the G/N POWER-OPTICS switch on the LEB lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS <CG 1530) 
is +28.0 A 3.0 VDC. Verify that OPTX 28V 800 ops 1% aero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT, 

Enter the following sequence into K148. Press the ENTER pushbutton after 
each entry. 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
* C. +00000, ENTER 

d. +00000, ENTER 

Verify and/or set the following switches on the G4N Indicator Control 
Panel to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

e. CONTROLLER SPEED to HI 

Monitor the OCDtPs by entering VERB 16 NOUN 55 into K148. Press the 
ENTER pushbutton. 

Set the OPTICS MODE switch on the GAN Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have seroed properly fay observing the 
following data displayed In Rl and R2 on the DSKY. 

a. Rl * +000.00 A 000.03 (Shaft Angle) 

b. R2 - +00.000 A 00.006 (Trunnion L08 Angle) 

Set the OPTICS MODE switch on the GAN Indicator Panel to MAN. 

NOTE: Read A understand step 6.2.13.6 before proceeding. Do not 

hold Control Stick at upper limit more than 10 seconds, or exceed a 
trunnion angle of 85* 

Trunnion Slew Rate - HI Speed 

Push and hold the Optics Control Stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R2 and R3. Approximately 5 seconds after the first mark, again 
press the MARK pushbutton and record the new display in R2 and R3. The 
data displayed is in the following form: 

a. R2 » aXX. XXX (Trunnion LOS angle in deg.) 

b. R3 ■ +XXX. XX (Time in seconds) 
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6.2.13.7 Btrfbm ths following calculations: 


Difference between R2 dieplays 
Difference between R3 diepleye 


! A trun. engle) 
A time) 


A trim, engle 


de^see 


6.2.13.8 


6.2.13.9 


m A time 

The Trunnion elev rate ehell be t0±2 deg/aec., 'V: 

Shaft Slew Bate - HI Speed 

Using the Optles Control Stick, drive the Trunnion LOB Angle back to 
approximately sero degrees as indicated on the TPAC • Set the OPTICS 
NODE switch to ZERO, bait 15 seconds. Bet the 0PTIC8 NOPE switch to 
NAN. 

NOTE: Head and understand step G.2.13..S before proceeding.. Do not hold Control 

. Stick at right limit for more than 1*0 seconds, or exceed a shaft angle of 

250* . 

Push and hold the Optics Control stick to its rigrt Unit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the PSKT 
display in R1 and R3. Approximately 5 seconds after the first mark, again 
press the MARK pushbutton and record the new display in R1 sad R3« The 
data displayed is in the following form. 

Rl - ♦ XXX.XX (Shaft angle in deg.) 

R3 - ♦ XXX.XX (Tima in seconds) 


| A shaft angle) 


A time) 


6.2.13.10 Perform the following calculations 

a. Difference between R1 displays • _ _ ^ 

b. Difference between R3 displays -_ 

A tims * 

The Shaft Slew Rate shall be 9 deg/mec. • 

Trunnion Slew Rate - NED Speed 

6.2.13.11 Using the Optics Control Stick, drive the shaft angle back to approxi¬ 
mately aero degrees as indicated on the TPAC. Set the OPTICS NODE switch 
to sero. WMt 15 seconds. Set the OPTICS NODE switch to NAN. Set 
the CONTROLLER SPEED switch to MED. 


NOTE: Read & understand 6.2.13.12 befors proceeding, 
stick at upper limit for more than 20 seconds. 


Do not hold control 
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6.2.13.12 Push and bold the Optics Control stiek to tts upper 11 m$. Approximately 

2 seconds later press the MARK pushbutton. Immediately record the D6KY 
display in R2 and R3. Approximately 10 seconds after the first mark, again 
press the MARK pushbutton and record the new display in R2 A R3. The data 
displayed is in the following form:' 


a. R2 « XX. XXX (Trunnion LOB An^de in degrees) 

b. R3 * XXX. XX (Time in seconds) 

6.2.13.13 Perform the following calculations: 

a. Difference between R2 displays • (A Trunnion Angle) 

b. Difference between R3 displays __. __ (A Time) 

A Trunnion angle ■ # deg./sec 
A Time 

The Trunnion slew rate shall be l.Q±0.2/ssc« , _ Vj ,; / „;;c. 

Shaft Slew Rate - MED Speed 

6.2.13.14 Set the OPTICS MODE switch to ZERO. Walt 15 seconds. Set the OPTICS 
MODE switch to MAN. 

NOTE: Read A understand 6.2.13.15 before proceeding. Do not bold 
control stick at right limit for more than 20 seconds. 


6.2.13.15 


6.2.13.16 


Push and hold the Optics Control Stick to its right limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the D6KY 
display in Rl and R3. Approximately 10 seconds after the first mark, 
again press the MARK pushbutton and record the new display in Rl and R3. 
The data displayed is in the following form: 


b. 


Rl ■ 
R3 * 


a XXX. XX (Shaft Ai«le in degrees) 
a XXX. XX (Time in seconds) 


Perform the following calculations 

a. Difference between Rl displays * m 

b. Difference between R3 displays » _ 

c. A Shaft Angle 


deg/sec 


A Time 


(A Shaft Angle) 
(A Time) 


The Shaft Slew Rate shall be 2.6a0;4 deg/see* ec. 
Trunnion Slew Rate - LO Speed 
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6.2.14 Stabilization loop 8t«p Re spon se Ibet * 

6.2.14.1 Proceed with this twt if the Opersts Bow Ob TSst of 6.2.3 has been 
performed sod system opsrntlan hss not bm Interrupted. If system 
operation has been interrupted, perform the Turn On Procedure of 

6.2.5.2 before proceeding. Insure that the Chrry-en rnuml Stimuli 
ttilti Model Eo. 0.4-200, is installed and connected. 

6 J2. .14.2 Alter VERB 36 into Kl48. Press tbs EETER pushbutton, then tbs ERROR 
RESET pushbutton. 

6.2.14.3 ihnsr Oinbal Response Thst 

6.2.14.4.1 Aster code 2032000000 in C-START Module 4A1-A5-C196. Press the XEQ/ 
SEAL pushbutton to call up CO 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.4.2 Enter VBIB 4l ROUE 20 into Kl48. Press KRTKR pushbutton. 

6i2*lM*3 Enter ■♦00000 into CL48 three tines. Aress ERR after each entry, 
unit 30 seconds • 

6.2.14.4.4 Motor VERB 42 into K148. Press EVTER. 

62*l4A.J Enter +00000 into Kl48 three tines. Bess SETS! after each entry. 

Wait 90 seconds. 

6.2.14.4.6 Miter 1000 into 4A2-A6-R155. Hie top part of the switch »»».n be 

illu m ina ted. Insure that no other function switches on 4A2-A6-R155 
are illuninsted. 

6.2 .14 .4 .7 Press XBQ/SEAL pushbutton on 4A2-A6-R155 to enter n DC step into the 

2B stabilization loop. 

GAUT1DI: If the transient caused by the step input does not die out 
within 13 seconds, remove the mj OPERATE power by setting the O/l 
POWER DfJ switch on the USB Lig hting Control Panel to OFF. 

6.2.14.43 8et 19 Analog Recorder 4A1-A3 using a chart speed of 100 wm/ sec. 

6.2.14.4.9 Enter 0000 into 4A2-AS-R155; the top part of switch should be 
extinguished. Insure that no other function switches on 4/2-A6-R155 
are illuminated. Start analog recorder. Press the XBQ/SEAL push¬ 
button to remove the step input to the 10 Stabilization Loop. The 
bottom part of switch shall be extinguished. 

6.2.14.4.10 After the transient has died out, stop the analog- J rr Record 

the loop response time by measuring the time interval betweea removing 
the step input and ttedettHnr0$ the error eignai-fcrs valie equal to ~. 

percent of the 0?%tftal step^amplitude. ir in addition* reiierd the total number 
of overshoots. 
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6.2.14.4.10.1 The inner glmbal stabilization loop response time shall be less than * 

0.1 second. 

6.2.14.4.10.2 The maximum number of overshoots on the IGA Servo Error signals shall 
be three. 

6.2.14.5 Middle Glmbal Response Test 

6.2.14.5.1 Enter code 2028000000 into C-START MODULE 4A1-A5-C156. Press the 
XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14a6.2 Enter VERB 41 NOUN 20 into K148. Press ENTER. 

6.2.14.5.3 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

6.2.14.5.4 Enter VERB 42 into K148. Press ENTER. 

6.2.14.5.5 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 90 seconds. 

6.2.14.5.6 Enter 0100 into 4A2-A6-R155. The top part of switch shall be illuminated. 

Insure that no other function switches on 4A2-A6-R155 are illuminated. 

6.2.14.5.7 Press XEQ/SEAL pushbutton on 4A2-A6~R155 to enter a DC step into the 
MG Stabilization Loop. 

CAUTION: If the transient caused by the step input does not die within 15 seconds, 
remove the IMU OPERATE power by setting the G/N POWER IMU switch cm the 
LEB Lighting Control Panel to OFF. 

6.2.14.5.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.5.9 Enter 0000 into 4A2-A6-R155. The top part of the switch shall be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press XEQ/SEAL pushbutton to remove the step input to the 
MG stabilization loop. 

6.2.14.5.10 After the transients have died out, stop the analog recorder. Record the stab 
loop response time by measuring the time interval between removing the step 
input and the settling of the error signals to a value equal to ±5 percent of the 
original step amplitude. In addition, record the total number of overshoots. 

6.2.14.5.10.1 The middle glmbal stabilization loop response time shall be less than 0.1 
second. 

6.2.14.5.10.2 The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 
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6.2.14.6 Outer Olmbal Respesse Test 

6.2.14.6.1 Ester cede 2026000000 Is C-START Module 4A1-A5-C156. Press XEq/SEAL 
Pushbuttes te call up 00 2177 00A SERVO ERROR es 4A1-A3-GH1* 

6.2.14.6.2 Enter VERB 4l BOOT 20 Iste KL48. Press ESTER. 

6.2.14.6.3 Ester +00000 lste KL46 three tises. Press ENTER after each esfcry. 

- Bait 30 seeesds. 

6.2.14.6.4 ESter VERB 42 iste Kl48. Press BBBR pusfabuttea. 

6.2.14.6.J Ester +00000 iste KL48 three tines. Press ENTER after each estry. 

Wait 90 seeesds. 

6.2.14.6.6 Ester 0010 iste 4A2-A6-R155. The tep hslf ef the switch shall be 
13 luslasted. Iasure that se ether fuscties switches ea 4A2-A6-R155 

are iHumisated. 

6.2.14.6.7 Press XEQ/SEAL pushbuttes es 4A2-A6-R155 te eater a BC step iste 
the 00 Stabilizatiss Loeps. 

NOTES If the trasaiest caused by the step input dees set die eut with la 
15 secoads, remove the IMJ OPERATE pever by setting the O/l POVSR 
IMP switch ss the I£B Light lag Ceatrel Paael te OFT. 

6.2.14.6.8 Set up AsaLeg Recerder 4A1-A3 usisg s chart speed ef 100 m/sec. 

6.2.14.6.9 Ester 0000 iste 4A2-A6-R155. The tep half ef the eviteh Shall be 
eextingulshed. Iasure that se ether fuscties switches os 4A2-A6-155 

are illuminated. Start asaleg recorder. Press the XBty'SEAL push- 
buttes te retasve the step input te the 00 Stabilization Leep. 

6.2.14.6.10 After the trassiests hare died out, step the aseleg recorder. Reeerd 
the leep respease time by aeasurisg the time Interval betveea 
remevisg the step ihpuFaad tht'Setting'. e| the error Tstgual term valhedqual to 
*5 peTCOSb of the Original etep anipLKude; TnhddMdh; Tfccfet* ArtoMd number of 
overshoots. 

6.2.14.6.10.1 The outer global stsbilisatles leep respease time shall 
be lees them tLl second.'. 

6.2.14.6.10.2 The earl sub number ef eversheets es the OQA Serve Error 
Signals shall be three. 

6.2.14.7 Ester VERB 40 BOOT 20 iste 10.48. Press the ENTER pushbuttes. 

6.2.14.7.1 Brter VERB 4l BOOT 20 iste Kl48. Press the ENTER pushbuttes. 


FORM MUI-H-I MKV. M4 
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6.1.14.7.1 


6.1.14.7.1 


6.1.14.7.4 


Enter 400000 into K148, 
Enter 400000 Into K148, 
Enter 400000 into K148. 


Prose the ENTER pushbutton. 
Press the ENTER pushbutton. 
Press the ENTER pushbutton. 


6.S.15 



0.06 Step Input 


-Response Time 
Figure 1. Typical Step Input Response 

'.w jMTWkvB 4. L'Au'i. 


IRIG Scale Factor Test 


6.1.16.1 Proceed with this test If the Operate Power On Test of 6.2.3 or the Turn On 

Procedure of 6.2.5.2 has been performed and system operation has not been 
Interrupted. If system operation has been Interrupted, perform 6.2.5.2 
before proceeding. 


6.2.15.2 Verify that the IMU OPERATE power has been applied for a m inimum of 

1 hour, and that at least 1 hour has nlsimcd since runnii* of the Qlmbal 
Friction Test, 6.2. T. 


6.2.15.3 Set up the Analog Recorders to monitor the following signals: 

a. CG 2117 10 SERVO ERROR 

b. CG 2147 MG SERVO ERROR 
o. CG 2177 OG SERVO ERROR 

d. CG 2120 IG TM CURRENT 

e. CG 2150 MG TM CURRENT 

f. CG 2180 OG TM CURRENT 


6.2.15.3.1 Start the analog recorder chart drive using a chart speed of 1 aua/eoc. 

The recorder shall run for the duration of 6.2.15. 

6.2.15.4 Enter VERB 57 Into K148. Press the ENTER iwiffhfartt im, 

6.2.15.5 Enter 00005 Into K148. Press the ENTER pusttmtton. 

6.2.15.6 VERB 06 NOUN 61 shall flash on CRT and the following displayed to R1 and R2: 


R1 ■ Axxxxx (some Nay. Base azimuth) 

R2 ■ ttxxxx (some test site latitude; see Table 1) 
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6.2.15.10 


6.2.15.11 

6.2.15.12 

6.2.15.13 

6.2.15.13.1 
6.2.15.14 

6.2.15.14.1 

6.2.15.14.2 

6.2.16 

6.2.16.1 


6.2.16.2 

6.2.16.3 

6.2.16.4 


Aft«r 160 seconds VERB 06 NOUN 66 shall flash Oft the CRT. Record 
"^lu* displayed la register R1 for the appropriate Test Number 
in Table 2. The data displayed in the Scale Factor error in parts 
per million. The recorded Scale Factor error shall not exceed 
*1750 ppo. - 


Table 2. Display of Test Parameters 


Symbol 

Display in R1 


txxxxx 

E -x 

txxxxx 

E A 

txxxxx 


txxxxx 

kI 

irYYTX 

<1 


Press 

the ENTER pushbutton. 


Test 

Humber 

-00001 

♦00001 

-00002 

•♦00002 

-00003 

♦00003 


Repeat 6.2.15.3 through 6.2.15.10 until all Test Numbers in Table I 
have been utilised. 

Inter VERB 34 into KL48. Press the ENTER pushbutton. 

After completion of all test numbers, stop the analog recorders. 

Enter VERB 40 NOUN 20 in Kl48. Press the ENTER pushbutton. 

Enter VERB 4l NOUN 20 into Kl46. Press the ENTER pushbutton. 

Enter -KXXXX) into Kl48 three times, pressing the ENTER pushbutton 
after each entry. 

IMU Performance Test * ( 

Proceed with this test if the Operate Power On Test of 6.2.3 or the 
Turn On Procedure of 6.2.5.2 has been completed and system operation 
has not been interrupted. If the system operation has ueen 
interrupted, perform Turn On Procedure of 6.2.5.2 before proceeding 
with this test. 

Enter VERB M NOUN 10 Into K148. Press the ENTER neshbutton. Enter . 
00003 Into K148.; Press the ENTER pushbutton.. Reconflfl * AAAAASri 
time of day.- - * • .o-.ru j-ljl = nA^AA -.r. . c;, t J .r. /• 

Entir VERB 21 NOUN 02 into Kl48. Press the ENTER pushbutton. Enter 
01300 into 10.48. Press ENTHt. Enter AAAAA into Kl48. Press ENTER. 

Enter VH*B 06 NOUN 02 into Kl48. Press ENTER. Biter 01300 into 
Kl48. Press ENTER. Record R1 - 


FORM M 111 —H—I MV. S -44 
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6.2.16.5 Perform the following calculations: 4 

** 2 1 X ?,1? “ CCCC.C (hr*. U high ard.r acal.r chumel J) 

b. 23.3-CCC. C* DDDDDHra. 

c. Add DDDDD to time of day recorded in step 1. 

Do Not enter any of the F1PA scale factor testa within -0.2 hours of the time of 
day calculated in step 6.2.16.5c. Thin is the time at which the high order scaler, 
channel 3, will overflow. If a PIPA scale factor test is being performed at this 
time, unacceptable test results will occur. 

6.2.16.6 Verify that the IMU Operate Power has been applied far st least one hour. 

6.2.16.7 Test Initiation. 

6.2.16.7.1 Enter the following into K148. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

6.2.16.7.2 Enter the following into K148 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

e. XXXXY', ENTER where Y» is determined by Table XV and XXXX is that 
recorded in 6.2.16.7.1. ' 


Yffrom 6.2.16.7.11 

o 

1 



1 4 

__ 

6 

7 

_r__ 

u_ 

3 

Du 

3 

nd 

-I- 


-JL. 


6.2.16.7.3 Enter VKRB 57 into K146. Press the ENTER pushbutton. 

6.2.16.7.4 Enter 60001 into K148. Press the ENTER pushbutton. 

6.2.16.7.5 VERB 06 NOUN 61 shall appear flashing an CRT and will contain the following 
Information: 

R1 ■ xxx. xx (Some NB Azimuth) 

R2 ■ xx. xxx (Some Test Site Latitude) 

Insure that R1 ■ Correct NB Azimuth and R2 ■ Present Test Site from 

Table XX. 
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6.2.16.7.6 If R1 does not contain the correct NB Azimuth, enter the fallowing sequence 
Into K148. 

a. VERB 21, ENTER 

b. +xxx.xx, ENTER (where ♦zxm le the NB Azimuth) 

. 6.2.16.7.7 If R2 does not contain present Test Site Latitude enter the following sequence 
Into K148: 

a. VERB 22, ENTER 

b. Proper Data from Table XX, ENTER 

Table XX 

Latitude 
4-33.921 
429.556 
428.516 

6.2.16.7.8 Enter VERB 33 Into K148. Press ENTER pushbutton. 

6.2.16.7.9 VERB 06 NOUN 66 shall appear flashing on CRT. Verify that the following 
values appear on CRT. 

R1 -+00900 
R2 - 400000 
R3 - 400001 

6 . 2.1.6.7.10 If the contents of R1 on tbs CRT are not 400900, enter the following sequence 
Into K148. 

a. VERB 21, ENTER ‘ 

b. 400900, ENTER 

6.2.16.7.11 If the contents of R3 on the CRT are not 400000, enter the following sequence 
Into K148: 

a. VERB 22, ENTER 

b. 400000, ENTER 


NAA 

M8C 

MILA 
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<•2.16.7.12 If the contente of R3 on the CRT are not+00001, enter the followli* 
eequenoe Into K148: 

a. VERB 23, ENTER 

b. +00001, ENTER 

6.2.16.7.18 Verify oorrect display In Rl, R2, and R3. Enter VERB 33 into K148. 
Preee the ENTER pushbutton. 

6.2.16.7.14 After approximately 17 minutes, VERB 06 NOUN 66 shall appear flashlig 
on the CRT. Record the value of CRT for R2 on the calculation sheet. 

6.2.16.7.15 Enter VET.B 33 into K146. Press the ENTER pushbutton. 

6.2.16.7.16 After approximately 90 see, VERB 06, NOUN 66 shall appear flashing 
on the CRT. Record the value an CRT for Rl and R2 on the calculation 
sheet. 

6.2.16.7.17 Enter VERB 34 into K146. Press the ENTER pushbutton. 

6.2.16.7.18 Repeat steps 6.2.16.3.7 through 6.2.16.3.14, substituting position 
number +00002 In R3. 

6.2.16.7.19 Enter VERB 33 into K148. Press ENTER pushbutton. 

6.2.16.7.20 After approximately 67 minutes, VERB 06 NOUN 66 shall appear flashing 
on the CRT. Record the value on CRT for R2 on the calculation sheet. 

6.2.16.7.21 Repeat steps 6.2.16.2.6 through 6.2.16.3.14, substituting position 
number +00003 In R3. 

6.2.16.7.22 Repeat steps 6.2.16.3.15 through 6.2.16.3.18, substituting position 
number +00004 in R3. 

6.2.16.7.23 Enter VERB 33 into K148. Press ENTER pushbutton. 
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6.2.16.7.24 VERB 06 NOUN 66 shall flash on the CRT. Verify the following data 
Is also displayed on the CRT. ^ 

a. R1 • 400900 

b. R2 - 400000 

c. R3 - 400005 

If data is Incorrect perforri steps 6.2.16.3.8 thru 6.2.16.3.IO 

. entering the correct data. Enter VERB 33 into Kll+8. Press ENTER 

pushbutton. 

The PROGRAM A1ARM and GIMBAL LOCK status lights shall be ill minated 
on the DSKY. 


6.2.16.7.25 


6.2.16.7.26 


6.2.16.7.27 


Kress the RESET pushbutton. The Prograa Alarm lamp shall extinguish. 
In approximately 90 sec, VERB 06 NOUN 66 shall appear flashing on 
the CRT. Record the data displayed in R1 and R2 on the CRT. 

Enter VHtB & into JCL48. Press ENTER pushbutton. Repeat steps 
6.2.16.3.22 thru 6.2.l6*3*23 substituting position no. 400006. 

Biter VERB 3* into Kll*8. Press the ENTER pushbutton. VERB 06 
NOUN 66 shall flash on the CRT. Verify the following data is also 
displayed on the CRT. 


a. R1 - 400900 

b. R2 - 400000 

c. R3 - 400007 


6.2.16.7.28 


6.2.16.7.20 

6.2.16.7.30 


6.2.16.7.31 


If the data is incorrect perforn steps 6.2.16.3.8 thru 6.2.16.3.10 
entering the correct data. 

Enter VERB 33 into 1CU8. Press ENTER pushbutton. The GIMBAL LOCK 
status lamp shall extinguish. In approximately 17 minutes VERB 06 
NOUN 66 shall flash on the CRT. Record the data displayed in R2 
of the CRT. 

Repeat steps 6.2.l6.3*25 and 6.2.l6«3*26 substituting position no. 
400008 in R3. 

Repeat steps 6.2.l6.3«25 and 6.2.l6«3*26 substituting position no. 
400009 in R3. 

Repeat steps 6.2.16.3*25 and 6.2.l6*3*26 substituting position no. 
400010 in R3. 


6.2.16.8 To terminate the IMU Performance Test, enter VHtB 36 into 10.1*8. Press 
ENTER pushbutton. 

6.2.16.9 Enter the following sequence in 10.48. 

a. VERB 1*0 NOUN 20, ENTER 

b. VERB 4l NOUN 20, ENTER 

C. 400000, ENTER 

d. 400000, ENTER 

e. 400000, ENTER 


FORM Mttl-M-t NKV. fr»«4 
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6 *2.16.10 Calculations 


Position Ho. As 
Displayed in R3 


Sable XXI 


Quantity Being Measured 


+HBDT 
♦X PIPA 0 

+EHDZ 
-X PIPA 0 
-■BDX ♦ ADIAX 

-MBDOC 
4Z PIPA 0 

+MBEBf ♦ ADSRAI 
-Z PIPA 0 
+IHDZ + ADIAZ 

♦ I PIPA 0 

• I PIPA 0 

-■BE0C ♦ .707 AIBRAX 

.707 (-NBDZ - KBDT) •+ .5 (ADIAZ - ADIAX) 
+.5 (AD6RAX + AD8RAZ) 

-HBDZ ♦ .707 ADSRAZ 

„ *707 (KBDT - HBDX) ♦ .5 (ADIAX - ADIAX) 

♦.5 (adsrax) 


FORM MISI-N-X nr 
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RAGS 



6.2.16.10.1 

Measured Values 


* 

* 


Line 

Position No. 

Step Ho. 

Bsraaster 

Recorded Value 

6.2.16.10.1.1 

1 

400001 

6.2.16.7*12 

4 HBDY 

R2 

6.2.16.10.1.2 

2 

400001 

. 6.2.16.7*14 

+XPIPA 0 

R 1 • R 2 •- 

6.2.16.10.1.3 

3 

400002 

6.2.16.7.12 

4 NBDZ 

R 2 

6.2.16.10.1.4 

4 

400002 

6.2.16.7*14 

-XF1PAG 

R1 • R2 

6.2.16.10.1.5 . 

5 

400002 

6.2.16.7.18 

-NGDX 4 

ADIAX 

R2 

6.2.16.10.1.6 

6 

400003 

6.2.16.7*12 

•NBDX 

R2 

6.2.16.10.1.7 

7 

400003 

6.2.16.7.14 

4ZPIPAO 

R1 • R2 

6.2.16.10.1.8 

8 

400004 

6.2.16.7*12 

+HBDY 4 

ADSRAY 

R2 

6.2.16.10.1.9 

9 

400004 

6.2.16.7.14 

-ZPIPAG 

R1 • R2 

6.2.16.10.1.10 

10 

400004 

6.2.16.7*18 

4NBDZ 4 

ADIAZ 

R2 

6.2.16.10.I.U 

11 

400005 

6.2.16.7.23 

4YPIPA0 

R1 • R2 

6.2.16.10.1.12 

12 

400006 

6.2.16.7.23 

-YPIPAG 

R1 • R2 

6.2.16.10.1.13 

13 

400007 

6.2.16.7*26 

-NBDX 4 
.707ADSRAX 

R2 

6.2.16.10.1.14 

14 

400008 

6.2.16.7.26 

.707 (-NBDZ- R2 

NBDY) 4 .5 (ADIAZ-ADIAY) 

4.5 (ADSRAY 4 ADSRAZ) 

6.2.16.10.1.15 

15 

400009 

6.2.16.7.26 . 

-NBDZ 4 
•707ADSRAZ 

R2 

6.2.16.10.1.16 

16 

400010 

6.2.16.7.26 

•707(NBDY - 

R2 


NBDX) 4 .5 (ADIAY - 
ADIAX) 4 .5 ADSRAX 
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6.2.16.10.3 Ceapute the PIPA scale factor frea the values ebtalaed la 
6.2.16.6.2 aid the value ef local gravity ebtalaed free 
Table mi as fallows: 



6.2.l6^£«3*J. The PIPA scale factor shall be 5.85000 ♦ 0.0023^ aa/sec/pulse. 
Table m i# Lseal Gravity Requlraeaats 

2 

botl Or.Titjr (ob/mc ) 


HAA 979.56 

Mac 979.29 

MILA 979.24 


FORM MIII-M-1 REV. 
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6.2.16*10.4 Ceopute the PIPA bias values usiag the values ebtalaed la 
6 , 2 . 16 . 6.2 as relieves 

a* b v ■ lime 2 ♦ lime 4 ■ 
x -2- 

b. b - liae 11 ♦ liae 12 - 
7 - 


6.2.16.10.4.1 The PIPA bias values shall aet exceed 0.50 cm/ sec 2 . 

6 . 2 . 16 . 10.5 Calculate HBD, ADSRA. ADIA usiag the values ebtalaed la 
6 . 2 . 16 . 6 . 2 . 


a. XBDX - -(liae 6) - 
HBDY . liae 1 - 
HBDZ - + (liae 3) • 

b. ADSRAX • (liae 13 - liae 6 ) 

.707 

ADSRAX - liae 8 - liae 1 

ADSRAZ > +liae 15 + liae 3 

•707 

o. ADIAX - liae 5 - liae 6 
ADIAX - liae 16 - .707 (HBDY 


HBDY - HBDX) -.5 (ADSRAX - ADIAX) 


ADIAZ - liae 10 - liae 3 

6.2.16.10*5*1 Obtala the fellevlag values friM the latest perfezaaaee ef JDC 12217 

at AC Electreaics. 

a. HBDX ■ ^^ >bibb>iibi>i aeru 

HBDY - ____ aeru 
HBDZ ■ * irtt 

b. ADSRAX - _ _aeru 

ADSRAX - "a eru 

ADSRAZ ■ a eru 

c. ADIAX -_aeru 

ADIAX - " aeru 

ADIAZ - aeru 


FORM M111-H-1 RCV. M4 
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6.2.16.7.6 Calculate A HBD, A ADSRA, ud A ADIA by taklag the differemees 

batvttaa the respective HBD, ADSRA, sad ADIA term* 1m 6.2.16.5 
sad 6.2.16.5.1. 


A HBDX - 

marU 

A HEDY - 

___ maru 

A HEDZ - _____ 

_____ ■• ru 

A ADSRAX - 

' mmrvL 

A ADSRAX « 

________ ■• ru 

A ADSRAZ -_ 

________ earu 

A ADIAX - 

' *eru 

A ADIAX - 

_____ meru 

A ADIAZ - 

_meru 


A HBD shall aet exceed ♦ 5 ainu 
A ADSRA shall mat axcaad ♦ 10 meru. 

A ADIA shall aat axcaad ♦ 15 mmrvu 

6.2.16.7.6.I Evaluate results ta datarmlaa DfJ Parfaxmaaca Test passed 
er failed. 
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0.2.17.3 


6.2.17.5 


6.2.17.6 


6.2.17.8 


SXT-NB-IMU Fins Alignment Test 

Proceed with this teet if the Operate Power On Test 6.2.3 has been 
completed and system operation has not been interrupted. If system 
operation has been interrupted, perform the Turn On Procedure of 
6.2.5.2. 

Prior to performing this test, the GAN Installation Qualification fixture 
shall be in sta ll ed on the supporting fixture and adjusted to permit proper 
operation of the GAN optics. The azimuth supplied by the azimuth autoset 
(Optical Reference No. 1) shall be known to *30 minutes of are. 

NOTE: The GAN shall hare had OPERATE power applied for a minimum 
of 1 hour. Set the G/N POWER-OPTICS switch to OPTICS. 

Verify that -1-28 VDC OPTICS OPERATE BUS (CG 1530) te 
+28.0*3.0 VDC. Verify that the OPTX 28V 800 ops 1% zero 
(CG 1211) and OPTIX 28V 800 cps 5%-90 ph (CG 1212) are not 
the CRT. 

Enter VERB 01 NOUN 10 into Kl48.Press the ENTER pushbutton. Enter ' 
SFdiy. 1 * 0 ***** ** SWrER P«*hbutton. Record AAAAA and the time 

Enter VERB 21 NOUN 02 into K148.Press the ENTER pushbutton. Enter 
Vrfss ^li;g^„ ENTER Enter AAAAA into Kl«. 

Enter VERB 06, NOUN 02 into K148. Press ENTER. Enter 01300 into 
K148. Press ENTER. Record Rl « BBBBB. 

Perform the following calculations: 

*• - U - BB 36^ X 5,12 » CCCC. C (Hr., in high order .caler channel 3) 

b. 23.3-CCCC. C«DDDDDHrs. 

c. Add DDDDD to time of day recorded in step 1. 

DO NOT enter any of the PIPA misalignment tests within -0.2 hours of the 
time of day calculated in step 6.2.17.6c. This is the time at which the high 
order scaler, channel 3, will overflow. If a PIPA misalignment test is 
being performed at this time, unacceptable test results will occur. 

Enter the following sequence into the Lower Equipment Bay (LEB) DSKY. 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

On the GAN Indicator Control Panel set the following switches to the position 
indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to LO 

d. OPTICS MODE TO MANj 
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6.2.17.9 Enter tim following tnto the DSKY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 * XXXXY 

6.2.17.10 Enter the followli* into the DSKY 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY', ENTER where Y 1 la determined by Table n and XXXX is that 
• recorded in 6.2.17.9. 


TABLE XE 



6.2.17.11 - Initiate the teat by entering the following oequenoe into the LEB DSKY* 

a. VERB 57, ENTER 

b. 00003, ENTER 

6.2.17.12 Observe VERB 06 NOUN 66 flashing on die DSKY. The following data is 
displayed in R1 and R2 on the DSKY. . . 

a. R1 * 4-13500 

b. R2 ■ + xx. xxx (Site Latitude from Table I) 

TABLE I 

Test Site Latitude 

NAA +33.922 

MILA +28.516 

MSC +29.556 

6.2.17*13 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If the 
value displayed is other than +13500 in R1 and the correct Site Latitude in R2, 
correct the data by entering the following sequence into the DSKY. 

a. VERB 21, ENTER 

b. +13500, ENTER 

c. VERB 22, ENTER 

d. +xx.xxx, ENTER (+xx. xxx - Site Latitude from Table 1) 

e. VERB 33, ENTER 

6.2.17.14 Observe VERB 21 NOUN 30 flashing on the DSKY. Enter the following 

sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 
C. +00001, ENTER 
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Observe VERB 06 NOUN 66 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl ■ +xxx. xx (Yuu Azimuth) • 

b. R2 - Axx. xxx <Ynb Elevation) 

c. R3 * 00001 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl 
and R2 do not contain the correct YNB azimuth and elevation, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx A 002.00 degrees, ENTER (Ynb azimuth) 

c. +xx. xxx * 02.000 degrees, ENTER (Y NB elevation) 

d. VERB 33, ENTER 


Observe VERB 06 NOUN 66 flashiig on the DSKY. The followli* data shall 
be displayed in Rl, R2 and R3. 

a. Rl - +xxx.xx (Zjjg Azimuth) 

b. R2 » ±xx. xxx (Z^b Elevation) 

c. R3 - 00002 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl and 
R2 do not contain the correct ZNB azimuth and elevation, correct the data by 
entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx A 002.00 degrees, ENTER (Z^b Azimuth) 

e. +xx. xxx a 02.000 degrees, ENTER (Znb elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 61 flashfa« on the DSKY. The followix* data shall be 
.. displayed inRl, R2 and R3. 

a. Rl - +xxx. xx (Target 1 Azimuth) 

b. R2 * ±xx. xxx (Target 1 Elevation) 

e. R3 - 00001 

If the data displayed is correct enter VERB 33 ENTER tnto the DSKY. If Rl and 
R2 do not contain the correct azimuth and elevation for Target 1, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx a 000.10 degrees, ENTER (Target 1 Azimuth) 

c. Axx. xxx ± 00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 
displayed in Rl, R2 and R3. 


a. Rl « + xxx.xx (Targets Azimuth) 

b. R2 - ixx. xxx (target 2 Elevation) 

c. R3 = 00002 
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6.2.17.22 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If R1 and 
R2 do not contain the correct azimuth and elevation for Target 2, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx±000.10 degrees, ENTER (Target 2 Azimuth) 
e. Axx.xx3ci00.010 degrees, ENTER (Target 2 Elevation' 
d. VERB J3, ENTER 

6.2.17.23 Set the OPTICS MODE switch on the GAN Indicator Control Panel to ZERO. 

Wait 15 seconds and return the OPTICS MODE switch to MAN. When VERB 51 
NOUN 30 flashes on the DSKY set the OPTICS MODE switch on the GAN Indicator 
Control Panel to CMC. The CMC will align the 8XT to the Target 1 position. 
When the alignment is complete as observed by no further movement of the 
Telescope Panel Angle Counters (TPAC), set the OPTICS MODE switch to 
MANUAL. 

6.2.17.24 Using the Optics Hand Controller, align the 8XT StLOS with Target 1 and press 
the MARK pushbutton. If satisfied that the MARK was good press the ENTER 
pushbutton. If not satisfied with MARK press the MARK REJECT pushbutton 
and repeat this step. 

6.2.17.25 When VERB 51 NOUN 30 flashes on the DSKY set the OPTICS MODE switch to 
CMC. The CMC will align the SXT to the Target 2 position. When alignment 
is complete as observed by no further movement of the TPAC, set the OPTICS 
MODE switch to MANUAL. 

6.2.17.26 Using the Optics Hand Controller, align the SXT StLOS with Target 2 and press 
the MARK pushbutton. If satisfied that the MARK was good press the ENTER 
pushbutton. If not satisfied with the MARK press the MARK REJECT pushbutton 
and repeat this step. 

6.2.17.27 Repeat steps 6.2.17.23 through 6.2.17.26. 

6.2.17.28 In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DSKY and the 
test results shall be displayed. R1 and R2 on the DSKY shall display the 
misalignment of one of the horizontal PIPA’s in arc seconds (R1 «= whole, 

R2 - fractional). Record R1 and R2. (See Table fl for PIPA displayed). 

6.2.17.29 Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 66 flashes R1 and 
R2 on the DSKY shall display the misalignment of the second horizontal PIPA 

in arc seconds (R1 whole, R2 fractional). (See Table U for PIPA displayed.) 
Record R1 and R2. 

6.2.17.30 Enter VERB 34 ENTER into the DSKY to terminate the test. 

6.2.17.31 Repeat steps 6.2.17.11 through 6.2.17.27 substituting position No. 00002 in 
6.2.17.14a* 

6.2.17.32 Enter the following into the DSKY. 

a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 
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TabtoH. DUnUv Condition* »t Teat Completion 
Post- SM Orientation 

tton XsM Y sm Zsm 6.2.17.28 6.2.17.29 . j 

1 UP 8W SE Y PIPA about Z PIPA Z PIPA about Y PIPA 

2 SE 8W DM X PIPA about Y PIPA Y PIPA about X PIPA 

2* 8E UP 8W X PIPA about Z PIPA Z PIPA about X PIPA 

* Position 3 is not run in the Spacecraft because of GIMBAL LOCK considerations. 

6.2.17.33 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 

6.2.17.34 Calculations 

6.2.17.34.1 a. YPIPA about.Z misalignment* ( *) R1 . R2 

b. ZPIPA about Y misalignment ■ ( ) R1 . R2 

o. XPIPA about Y misalignment * ( ) R1 . K2 

4. YPIPA about X misalignment - ( \ R1 . R2 

6.2.17.34.2 Enter the latest values from 6.2.16 IMU Performance Test. 

\ 

a. X PIPA bias * . cm/sec^ 

b. Y PIPA bias * _cm/sec2 

c. Z PIPA bias ■ ____________ cm/sec^ 

d. 0 X • 210 (X PIPA bias)- arc sec. 

e. 0y ■ 210 (Y PIPA bias) ■ _________ arc sec. 

f. 9 Z - 210 (Z PIPA bias)- arc sec. 


6.2.17.34.3 a. Y PIPA about Z misalignment (Bias corrected) ■ 6.2.17.32.1a - 9y m 
. arc sec. 

b. Z PIPA about Y misalignment (Bias corrected) ■ 6.2.17.32.1b - 8* ■ 
_________ arc sec. 

c. X PIPA about Y misalignment (Bias corrected) ■ 6.2.17.32. l.e - 9x • 

. . . ■ arc sec. 

d. Y PIPA about X misalignment (Bias corrected) ■ 6.2.17.32. Id - 8y * 

uc ■•c. 

The PIPA misalignments, sneluding PIPA bias, shall not exceed ±150 arc 
seconds. 

6.2.18 Gyrocompassing Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been com¬ 
pleted and system operation has not been interrupted. If system opera¬ 
tion has been interrupted, perform 6.2.5.2, Turn On Procedure. 

6.2.18.1 Set the G/N POWER-OPTICS Switch an the LEB Lighting Control Panel to . V. 

OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0+3.0 
VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and OPTX 28V 800 cps 
5% - 90* h (CG 1212) are not flashing on the CRT. 
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6.2.18.1 Enter the following Into the D6KY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER * 

Record HI - XXXXY 

6.2.18.8 Enter the follow!:* Into the DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

o. XXXXY*, ENTER where Y* ts determined by Table IT and XXXX is that 
recorded in 6.2.18.2. 

Table R 



6.2.18.4 Enter the following sequence into the K-8tart, pressing ENTER pushbutton after 
each entry. 

a. VERB 57, ENTER 

b. 00006, ENTER 

6.2.18.5 System shall advance to Gyrocompass System Test and display 01 on the CRT 
program display. 

6.2.18.6 On the CRT observe VERB 06, NOUN 61 flashing with some launch azimuth 
displayed in R1 ■ +xxx. xx. 

6.2.18.6.1 If the azimuth displayed is correct proceed to 6.2.18.5; if not, perform 
the following sequence: 

a. VERB 21, Press ENTER pushbutton 

b. +XXX.XX, press ENTER pushbutton (Correct Launch Azimuth) 

6.2.18.7 After verifying that the correct launch azimuth is displayed in R1 on the CRT, 
Enter VERB 33 on the K-START and push the ENTER pushbutton. 

6.2.18.8 Observe VERB 06 NOUN 61 flashing on the CRT with the following displayed 
in R1 and R2. 

a. R1 ■ *xxx. xx, Nav. Base Azimuth (Znb) 

b. R2 ■ ixx. xxx. Site Latitude 

6.2.18.8.1 Verify the data appearing in R1 and R2 and if correct proceed. If not correct, 
perform the following sequence: 

To correct Rli 

a. VERB 21, ENTER 

b. +xxx.xx±000.50 degrees, ENTER (Z^g Azimuth) 

To correct R2: 

a. Verb 22, ENTER 

b. +xx.xxx, ENTER (Correct Site Latitude from Table 1) 
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6.2.18.9 


6.2.18.10 


6.2.18.11 


6 .2.18.12 


6.2.18.11 


6.2.13.11 


6.2.13.15 


6.2.13.19 


6.2.18.17 


Aftsr the comet date for HI sad R2 are verified eater 
VERB 53 late the K-Start. Press the ENTER puahbuttea. 

Oi the CRT ebssrve the PROGRAM display ehaage to 05 after 
■EPrwdaataly 90 seceads. After appraxdjaately 15 aimrtes. o 
observe the PROGRAM display ehaage to 02. 

After 120 alautes set the OPTICS MODI svlteh ea the OUI 
Iadleator Coatrol Paasl to 25BR0. 

&ter VERB 52 late the K-Start. Press tha Mio puahbutteo. 
Obserre the PROGRAM display so the CRT ehaage to 03. 

Vftiea VERB 06 NOW 6 l flash ea the CRT aad DSKX's, lasure that 
R1 aad R2 display Target 1 azimuth aad eleretlee. 

a. R1 ■ -fxxx. xx (Target 1 azimuth) 

b. R2 - 400.000 (Target 1 alevatlaa) 


. alevatlaa) 


Verify the data appearlag la R1 aad R2 aad If eerreet, preceod. 
Zf aot comet, perform the follavlag sequsaec. 

a. VERB 24, ENTER 

b. 4xxx.xx 4 000.01, ENTER (Target 1 azimuth) 
o. 400.000, ENTER (Target 1 elevatlea) 

After the eerreet readlagc fer R1 aad R2 are verified, eater 
VERB 33 late the K-Start. Press the ew p kh puahbuttea. 

iiiea VERB 06 NOW 6 l flash aa the CRT aad DSKT's, lasure 4*-+ 

R1 aad R2 display Target 2 azimuth aad elavatloa. 

*• R1 » 4xxx.xx (Target 2 azimuth) 
b. R2 - 400.000 (Target 2 elevatlea) 

Verify the data appearlag la R1 aad R2 aad If eerreet proceed. 
Zf act eerreet, peffezm the fellevlag aequeace. 

a. VERB 24, ENTER 

b. 4xxx.xx 4 000.01, ENTER (Target 2 azimuth) 

«• 400.000, ENTER (Target 2 elevatlea) 

After the eerreet readlagc fer Rlaad R2 are verified eater 
VERB 33 late the K-Start. Press the ENTER puahbuttea. 


FORM MtSt-M-a MV. »-44 
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6.2.3jB.18 


6 . 2 . 18 . 1 * 


6.2.18.20 


6.2.18.21 


6.2.1B.22 


6.2.18.23- 


o.'..I 

6.2.18.24 


Or ths OUT Iadlc stsr CwtrslPuel set the OPTICS NODE swit OP 
t# NAN sad the CONTROILER SPEED te HI. Usiag the Optics 
CeatreUsr, drive the SXf St LOS te the apprsxlaate pesitiea 
ef Target 1. 

Set the COHTROUZR SPEED switch ea the OUT Iadiester Ceatrel 
Paael te LO. Usiag the Optics Head Cevtreller, allga the 
SXS St LOS te Target 1 aad press the NARK pushbuttea. If 
satisfied that the NARK was geed, preceed. If act satisfied 
with MARK, press the NARK REJECT pushbuttea aad repeat the 
step. 

Set the CdfPROUZR SPEED switch te HI. Usiag the Optics w«wA 
Ceatrsller, drive the SXF St LOS te the apprexlast* pesitiea 
ef Target 2. 

Set the CONTROLLER SPEED switch te LO. Usiag the Optics 
Ceatrsller, allga the SXT StLOS te Target 2 aad prese the MARK 
pushbuttea. If satisfied that the MARK was geed, press the ENTER 
pushbuttea. If aet satisfied, press ths MARK REJECT pushbuttea 
aad repeat this step. 

Or the CRT ebserve the fellewlag data displayed! 
a. VERB 06 NOUN 60 

b* R1 « +xx.xxx (X gyre elevatiem errer, degrees) 
e. R2 ■ >xx.m (Y gyre elevatiem errer, degrees) 

4. R3 « +xx.xxx (Z gyrs azlauth errer, degrees) 

Reeerd Rl, R2 aad R3. 

Eater VERB 34 late the K-St art. Press the ENTER pushbuttea. 
Observe the PROGRAM display ea the CRT sad DSKY'e iadieatesc02. 
Set the OPTICS MODE switch ea the GUI Iadiester Ceatrel Paael 
te 2kSO. 

Repeat steps 6.2.l8.pthreugh 6.2.18.22 fer the aext heur at 
the fellevlag iatervals. 


a. 15 alautes 

b. 30 alautes 
e. 45 alautes 
d. 60 alautes 
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REVISION LETTER .. 



~i-1 i i i T~r~ 

PACE 


6 . 2 . 18 . 2 $ 


6.2.18.26 




totor VERB 36 lute toe K-9bart. Praia to* ENTER pushbutton. 

Eater VERB kl NOUN 20 late tha X-8kart. Praia toe: BBHt 
puahbutten . Ea tar >00000 lata tha K-St art threa tlaea. 

Praia tha ENTER puahbuttaa aftar aaeh aatry. Set the G/N POWER- 
OPTICS Switch <Mi tha LEB Lighting Control Panel to OFF. 
t *ta Shear 


Lina 

Stop Be. Parameter 

Recorded Value 

• 

6.2.18.22 

, + SI dagraaa 

1 

X Gyre Elevation Error 

2 

3 

X Gyro Elevation Error 

Z Gyro Aainuth Error 

T Sogroon 

T R.3 dagraaa 


6.2.18.24.0 


k 

X Gyro Elevation Error 

♦ R.l dogrooo 

5 

X Oyre Elevation Error 

♦ R.2 dogrooo 

6 

Z Gyro Aainuth Error 

♦ R.3 dogrooo 


6.2.l8.2itob 


7 

X Gyro Elevation Error 

♦ R.l dogrooo 

8 

X Gyro Elevation Error 

♦ R.2 dogrooo 

9 

Z Gyro Aainuth Error 

♦ R.3 dogrooo 

10 

6.2.16.24CC 


10 

X Gyro Elevation Error 

♦ R.l dogrooo 

11 

X Gyro Elevation Error ' 

♦ R.2 dogrooo 

12 

Z Gyro Aainuth Error 

♦ R.3 dogrooo 


6.2.l8.24vd 


13 

X Gyro Elevation Error 

♦ R.l dogrooo 

14 

X Gyro Elevation Error 

♦ R.2 dogrooo 

15 

Z Gyro Aainuth Error 

♦ R.3 dogrooo 


Page 
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6 .2.l8.2&,$ Perfern the felleviag calculatieaa uslag the recorded data 

frea 6.2.18.27 ud 6.2.18.28.2. 

a* Z Qyre aziauth error 2 hre (corrected) a lime 3 - &(y*rt) 

\r. Z Gyre axlauth error 2 hre (corrected) a _ 

Corrected Z Qyre aziauth error (corrected) shall be 3*00 
+ 0*57 degrees 

b* X Qyre elevatlea error (2 hr) ■ line 1 

X Gyre elevatlea error (2 hr) a _______ degrees 

c. T Gyre elevatlea error (2 hr) a lime 2 

Y Gyre elevatlea error (2 hr) a degrees 

The X sad Y Gyre elevatlea errors stall be 
0*00 + 0.00 degrees* 

d. A Z Gyre axlauth error (3 hr) - llae 3 - llae 15 
A Z Gyre axlauth error (3 hr) a ___degrees 

£ Z Gyro axlauth error shall be 0.00 + 0.06 degrees* 

e* A X Gyre elevatlea error (3 hr) a llae 1 - llae 13 

A X Gyre elevatlea error (3 hr) a ________ degrees . 

f* AX Gyro elevatlea error (3 hr) a llae 2 - llae 14 

A X Gyre elevatlea error (3 hr) a ________ degrees 

A X sad A X Gyre elevatlea error shall be 0*00 + 0*03 degrees* 
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6.2.19 CMS Voltage Margin Teat 

6.2.19.1 Verify that the GAN OKU HTR MNA and MNB breakers areengaged, computer 
MNA and MNB breakers are engaged, IMU MNA and MNB breakers are not 
engaged, and the GAN Power-IMU switch on the LEB Lighting Control i^anel 
is in the OFF position. 

6.2.19.2 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL snitch to 
OH. 

Caution : During the performance of this test the +4 VDC CMC 
• Power Supply shall not be operated at less tiwn 42.5 VDC or 
greater than 5.2 VDC (OG 1030). The +14 VDC CMC Power Supply 
shall not be operated at less than 40*5 VDC or greater than 
+17.0 VDC (OG 1020). 

Hotel The flashing indication of the CMC Power Supplies on CRT 
may be disregarded for this test. Otoe charts in Thble I 
may be used to determine approxinate values for the "XX.X" 
values of O-I56 voltage dial settings corresponding to 
various power supply voltages. 

6.2.19.3 Uhits B-154 insert 0111. Verify and execute. 

6.2.19.4 Insert in 0-156 + XX.X001244 (Enter a value for XX.X which will 
adjust the +l4 VDC Power Supply (0G1020) to 12.1 (+0*3, -0.0) 

VDC). Execute. Verify CSG1020 on the CRT. 

6.2.19.5 Insert in 0-156 £ XX.X001234 (Enter a value for XX.X which will 
adjust the +4 VDC Power Supply (0G1030) to 3*5 (+0.15, -0.0) VDC). 
Execute. Verify 001030 on the CRT. 

6.2.19.6 On K-148 press ERROR RESET 

6.2.19.7 Initiate CMC Self-Check by inserting the following into X-148. 

a. VERB 21 NOUN 27, ENTE R 

b. 77777* ENTER 

Wait 200 seconds. Verify RESTART lamp on DSKY is not lighted. 
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6.2,5-9*8 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL snitch 
to OFF* Verify RESTART lamp on DSKY is lighted* 

6*2*19*9 On the PSA Adapter Module set the IN HI BUT VOLTAGE FAIL snitch 
to OH. Press ERROR RESET. Insert into K-148: 

a. VERB 2 1 > vou s 2 7* ENTER 
b* 77777* OTTER 

6.2.19*10 Insert into 0-156 + XX.X001244 (Enter a value for XX.X nhich 
nill adjust the +14 VDC CMC. Power 8upply (0G1020) to +16.4 
(0.0, -0.4) VDC). Execute. Verify 0G1020 on the CRT. 

6*2*19*11 Press ERROR RESET on K-l48*. Wait 200 seconds. Verify RESTART 
lamp an DSKY is not lighted* 

6.2.19*12 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL snitch 
to off. Verify RESTART lamp on the DSKY is lighted. Set the 
INHIBIT VOLTAGE FAIL snitch to ON. Press ERROR RESET. Insert 


a. VERB 21 NOUN 27, E N TER 

b. 77777* ENTER 


6.2.19*13 


6.2.19.14 


Insert into 0-156 + XX.X0Q1234 (Enter a value for XX.X nhich 
nill adjust the +4 VDC CMC Poner Supply (CG1030) to 4.# (+0.0 
-0.2) VDC). Execute. Verify 0G1030 on the CRT. 


Press ERROR RESET an K-l48. Wait 20b seconds. Verify RESTART 
lamp on DSKY is not lighted 


6.2.19.15 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL snitch to 
PE T. Ve rify RESTART lamp on the DSKY is lighted. Set the 
INHIBIT VOLTAGE FAIL snitch to on. Press ERROR RESET. Insert 
into K-148. 


a. VERB 21 NOUN 27, ENTER 

b. 77777* ENTER 

6.2.19.16 Insert into 0-156 + XX.X001244 (Enter a value for XX.X nhich 
nill adjust the +14 VDC CMC Power Supply (C3G1020) to 12.1 
(■K).3* -0.0) VDC). Execute. Verify 0G1020 on the CRT. 
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6.2.21.2.17 Record CRT indications 

a. 00 2279 BOLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU EAC OUT 

e. 00 2249 TAW ATT ERROR - CDU DAC OUT 

6.2.21.2.16 Insert in KL48 

a. VERB 33, BITER 

6.2.21.2.19 Observe on CRT 

a. V 99 HOI Plashing , 

b. R1 +00000 

C. R2 +00000 

4. R3 -00090 

6.2.21.2.20 Record CRT indications 


♦3.93 * 0.39 degrees 
-3.93 *0.39 degrees 
♦3.93 *0.39 degrees 


a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. 00 2249 YAW ATT ERROR - CDU DAC OUT 


0.00 * 0.19 degrees 
0.00 to .19 degrees 
-3.93 *0.39 degrees 


6.2.21.2.21 Insert in Kl48 

a. VERB 33, BITER 

6.2.21.2.22 Observe on CRT 

a. V 06 HOI 

b. R1 

c. R2 

d. R3 

6.2.21.2.23 Record CRT indications 


Flashing 

-00090 

+00090 

-00135 


a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATP ERROR - CDU DAC OOT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 


-3.93 *0.39 degrees 
♦3.93 *0.39 degrees 
- 5.88 * 0.59 degrees 


6.2.21.2.24 Insert in 10.46 
a. VERB 33, 

6.2.21.2.25 Observe on CRT 


a. voe 

b. R1 
e. R2 
d. R3 


Flashing 

-00135 

400135 

-00160 


FORM Mttl-M-I RKV. M4 





AjPOJjLO OAK Specification 
HD 1002325 A 


NORTH AMERICAN AVIATION. INC. APOTJ/I CUM 

SPACE and INFORMATION SYSTEMS DIVISION AWLUJ 

iaai4 LAKEWOOD BLVO., OOWNCV. CALIFORNIA ND1002325 REVB 

coot IDEMT. MO. 03953 


6.2.21.2.26 Record CRT Indications 


a. 00 2279 ROLL ATT ERROR - CDU BAC OUT 

b. 00 2219 FETCH ATT ERROR - CDU DAO OUT 

e. 00 2249 YAH ATT ERROR - CDU DAO OUT 

L.2.27 Insert In Kl48 


-5.88 *0.59 degrees 
♦5.88 ±0.59 degrees 
-6.95 to.69 degrees 


a. VERB 33, ENTER 
L.2.20 Observe on CRT 

a. ▼ Of HOI Flashing 

b. R1 -00160 

e. R2 400160 

d. R3 -00384 

L.2.29 Record CRT indications 


a. 00 2279 ROLL ATT ERROR - CDU DAC OOT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

e. 00 2249 YAH ATT ERROR - CDU DAC OUT 

.2.30 Insert in KL48 


-6.95 *0.69 degrees 
46.95 *0.69 degrees 
-16.88 *1.65 degrees 


a* VERB 33, ENTER 
.2.31 Observe on CRT 

a. V 06 HOI Flashing 

b. R1 -00384 

c. R2 400384 

d. R3 -00385 

•2.32 Record CRT Indications 


a. 00 2279 ROLL ATT ERROR - CDU DAC OOT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OOT 

c. CO 2249 YAH ATT ERROR - CDU DAC OUT 


-16.88 *1.65 degrees 
4-16.88 *1.65 degrees 
-16.88 *1.65 degrees 


6.2.21.2.33 Insert In KL48 

a. VERB 33, 

6.2.21.2.34 Observe on CRT 


V0$ 

b. R1 

c. R2 

d. R3 


Flashing 

-00385 

400385 

400000 
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6.2.21.2.35 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -16.88 ± 1.65 degrees 

b. CG 2219 PITCH ATT ERROR - CDU MC OUT +16.88 ± 1.65 degrees 

c. OG 2249 IAW ATT ERROR - CDU DAC OUT 0.00 ±0.19 degrees 

6.2.21.2.36 Insert In KL48 

a. V 21 

b. 02545 

c. 03302 

d. V 33 

6.2.21.2.37 Observe on CRT 

H03 Flashing 

ON 

•KXXXX) approximately^ 

KXXXX) approximately 
•KXXXX) approximately 


•. V09 

b. NO ATT 

c. R1 

d. R2 

e. R3 


N01 ENTER 

ENTER 
ENTER 
ENTER 
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6.2.21.3 TVC Tost 

6.2.21.3.1 The O/N Autopilot Control and SFS Ready discretes be 

applied to the G/l Interface. 

6.2.21.3*2 Set the 0FFIC8 NODS selector on the Indicator Control panel 
to MAR. 

6.2.21.3*3 Insert In KL48 


a. VERB 33, ENTER 
6.2.21.3.4 Observe on CRT 



a. V 01 

b. R1 

c. R3 

R 10 

Flashing 

X7373 

00030 

6.2.21.3.5 

Insert In Kl48 




a. V 33 

BfTER 


6.2.21.3.6 

Observe on CRT 




a. V 01 

b. R1 

c. R3 

NOW 10 

Flashing 

37777 

00031 

6.2.21.3.7 

Insert In Kl48 

V 



a. V33 

ENTER 


6.2.21.3.8 

Observe on CRT 




a. V 06 

b. R1 

c. R2 

d. R3 

R 03 

Flashing 

400385 

-00385 

400003 


6.2.2.3.9 Record CRT Indications 


a. CG 3722 TRUNNION CWJ DAC OUTPUT +16.88 ±1.00 degrees 

b. CG 3721 SHAFT CDU DAC OUTPUT -16.88 ±1.00 degrees 

6.2.21.3*10 Insert In KL48 

a. VERB 33, ENTER 


POEM MISt-H-1 RSi 
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6.2.21.3*11 Observe on CRT 


a. 

V 69 

■ 03 

Flashing 

b. 

R1 


400384 

c. 

R2 


-00384 

d. 

R3 


400003 

e. 

NO ATT 


OFF 


6.2.21.3.12 Record CRT indications 

a. 00 3722 TRUNNION CDU RAC OUTPUT. 

b. 00 3721 SHAFT CDU RAC OUTPUT 


6.2.21.3.13 Insert in KL48 

a. VERB 33, HTFHI 

6.2.21.3.14 Observe on CRT 

a. ▼ 06 ■ 03 


». V 06 

b. R1 

c. R2 

d. R3 


6.2.21.3.15 Record CRT indications 


Aashlng 

•♦00160 

-00160 

400003 


a. 00 3722 TRUNNION CDU RAC OUTRJT 

b. CO 3721 SHAFT CDU RAC OUTPUT 


6.2.21.3.16 Insert in KL48 

a. VERB 33, ENT® 

6.2.21.3.17 Cbserve on CRT 

a. V 06 M 03 


a. V 06 

b. R1 

c. R2 

d. R3 


6.2.21.3.16 Record CRT indications 


Flashing 

400135 

-00135 

400003 


a. CO 3722 TRUNNION CDU RAC OUTPUT 

b. CO 3721 SHAFT CDU RAC OUTPUT 


6.2.21.3.19 Insert in KLkS 

a. VERB 33, ENTER 


416.88 *1.00,degrees 
-16.88 *1.00 degrees 


46.95 *0.4l degrees 
-6.95 *0.41 degrees 


45.88 *0.35 degrees 
-5.88 *0.35 degrees 
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6.2.21.3.20 Observe on CRT 

a. V 06 I 03 Flashing 

b. R1 400090 

c. R2 -00090 

d. R3 400003 

6.2.21.3.21 Record CRT indications 

a. 00 3722 TRUNNION CUD SAC OUTPUT 43.93 *0.24 degrees 

b. 00 3721 SHAFT CDU DAC OUTPUT -3.93 *0.24 degrees 

6.2.21.3*22 Set the OPTICS C0NTRGLI2R SPEED Switch on the Indicator Control 
panel to HI. 

6.2.21.3.23 Insert In KL48 

a. VERB 33,ENTER 

6.2.21.3.24 Observe on CRT 

a. Y 06 I 03 Flashing 


a. Y 06 

b. R1 

c. R2 

d. R3 


Flashing 

400000 

400000 

400003 


6.2.21.3.25 While holding the Optics Hand Controller up and left (45*) no 
longer than 10 seconds, record CRT indications* 

a. 00 3722 TRUNNION CDU SAC OUTPUT 0.00 *0.19 degrees 

b. OG 3721 SHAFT CDU DAC OUTPUT 0.00 *0.19 degrees 

6.2.21.3.26 Insert In X148 

a. VERB 33, ENTER 

6.2.21.3.27 Observe on CRT 

a. V 06 1 03 Flashing 


a. V 06 

b. R1 

c. R2 

d. R3 


Flashing 

-00090 

400090 

400003 


.3.26 Record CRT indications 


a. 00 3722 TRUNNION CDU SAC OUTPUT 

b. 00 3721 SHAFT CWJ lttC OUTPUT 


- 3.93 ♦ *24 degrees 

4.3.0? ? .Ok 
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6.2.21.3.29 Set the OPTICS NOTE Svitch on the Indicator Control panel to ZBIO 
for 30 seconds, then return to MAH. 

6.2.21.3.30 Insert in KL48 

a. VERB 33, INTER 

6.2.21.3.31 Observe on CRT 

a. V 09 M 03 Flashing 


a. V 06 

b. R1 
e. R2 
4. R3 


Flashing 

-00135 

400135 

400003 


.3.32 Record CRT indications 


a. 00 3722 TRUNNION CDU DAC OUTPUT 

b. 00 3721 SHAFT CDU DAC OUTPUT 


6.2.21.3.33 Insert in 10.1*8 

a. VERB 33, ENTER 
6.2.21.3.31* Obserre on CRT 

a. V 90 I 03 

b. Rl 
e. R2 
d. R3 

6.2.21.3.35 Record CRT indications 


-5.88 to.35 degrees 
45.88 *0.35 degrees 


Flashing 

-00160 

400160 

400003 


a. CO 3722 TRUNNION CDU DAC OUTPUT 

b. CO 3721 SHAFT CDU DAC OUTPUT 


6.2.21.3.36 Insert in KU*8 

a. VERB 33, ENTER 

6.2.21.3.37 Observe an CRT 

a. V 9$ H 03 

b. Rl 

c. R2 

d. R3 


Flashing 

-OO38I* 

400384 

■*00003 


-6.95 ^0.1*1 degrees 
46.95 to.1*1 degrees 


rONM Mill—M—I NIV. »-*4 
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6.2.21.3.38 Record CRT Indications 

a. 00 3722 TRUNHIOW CDU DAC OUTPUT -16.88 *1.00 degrees 

b. 00 3721 SHAFT CDU DAC OUTPUT +16.88 *1.00 degrees 

6.2.21.3.39 Insert in KL48 

a. VERB 33, BRTKR 

6.2.21.3.40 Observe on CRT 


a. V 05 

v 03 

Flashing 

b. R1 


-00385 

c. R2 


400385 

d. R3 


400003 


6.2.21.3.41 Record CRT indications 

a. 00 3722 TRUNNI0W CDU DAC OUTPUT -16.88 *1.00 degrees 

b. 00 3721 SHAFT CDU DAC OUTPUT +16.88 *1.00 degrees 

6.2.21.3.42 Insert in K148 


a. 

? 34 


HFTHl 

b. 

▼ 40 

H 20 

ElfTHl 

c. 

▼ 4l 

If 20 

ENTSt 

d. 

400000 


RNTffi 

e. 

400000 


HfTER 

f. 

400000 


- BITER 
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APPENDIX I 


. 

Nomenclature 

GAN Test 
Requirement 

PSAAM and/or SCA 
Uncertainty jt of 


Signal 

CG 1020 
0G 1030 
CG 1040 
CG 1051 
CG 1052 
CG 1070 
CG 1100 
CG 1110 
CG 1201 
CG 1202 
CG 1203 
CG 1207 
CG 1211 
CG 1212 
CG 1220 
CG 1331 
CG 1336 
CG 1500 
CG 1510 
CG 1520 
CG 1530 
CG 2001 
CG 2021 
CG 204l 
CG 2106 
CG 2112 

CG 2113 
CG 2117 
CG 2120 

CG 2138 
CG 2142 
CG 2143 
CG 2147 
CG 2150 

CG 2168 
CG 2172 
CG 2173 
CG 2177 
CG 2180 


Full Scale 


+14 VDC CMC SUPPLY 
+4 VDC CMC SUPPLY 
+120 VDC PIPA SUPPLY 
+20 VDC PIPA SUPPLY 
-20 VDC PIPA SUPPLY 
+4 VDC CDU SUPPLY 
-28 VDC SUPPLY 
2.5 VDC TM BIAS 
IMU 28V .8KC 1 $ 0* RMS 
IMU 28V .8 KC 5% - 90* RMS 
IMU 28V .8KC 0* RMS 
PH DIFF IMU 5* 0% -90* 
OPTX 28V .8KC l^t 0* RMS 
OPTX 28V .6KC 5jt -90° RMS 
PH DIFF OPTX It IMU it 
3.2 KC 28V SUPPLY 
PH DIFF 3.2 KC 28V/CMC SYNC 
+28 VDC IMU OPERATE BUS 
+28 VDC IMU STANDBY BUS 
+28 VDC CMC OPERATE BUS 
+28 VDC OPTX OPERATE BUS 
X PIPA SG 0/P 
Y PIPA SG 0/P 
Z PIPA SG 0/P 
IG SERVO ERROR QUAD 
IG IX RESOLVER 0/P SIN 

IG IX RESOLVER 0/P COS 
IG SERVO ERROR IN PHASE 
IG TORQUE MOTOR CURRENT 

MB SERVO ERROR QUAD 
MB IX RESOLVER 0/P SIN 
MG IX RESOLVER o/P COS 
MG SERVO ERROR IN PHASE 
MG TORQUE MOTOR CURRENT 

OG SERVO ERROR QUAD 
OG IX RESOLVER 0/P SIN 
OG IX RESOLVER 0/P COS 
OG SERVO ERROR IN PHASE 
OG TORQUE MOTOR CURRENT 


+14.0 ± 0.4 VDC Ot 

+4.00 * 0.2 VDC Ot 

+120 ±6.0 VDC lit 

+20.0 ± 1.2 VDC Ojt 

-20 ± 2 VDC Ojt 

+4.0 ± 0.2 VDC Ojt 

-27.5 ± 6.0 VDC Ojt 

+2.5o±o;oa c VDC ojt 

28.00 ± 0.56 VRMS ljt 

28.0.4! 1.4 VRMS 1.5!t 

28.«j* 2.1 VRMS 1.5jt 

90 ± 10* 35t 

28.000 ♦ 0.56 VRMS 1.5!t 

28.00b ±1.48 VRMS 1.5lt 

0° ± 10* 35t 

28.6 ±0.56 VRMS ljt 

0* ±10* 3 jt 

28.8 * 3VDC Ojt 

28.8 ± 3 VDC ojt 

28.8 ± 3 VDC Ot 

28 . 8*3 VDC ojt 

5 VRMS max 3 1 

5 VRMS 3jt 

5 VRMS max 3 jt 

0.0 ± 1.2 VRMS 3jt 

(18.38 ± 1.84) 2.55t 

19.65 ± O. 98 VRMS £ 45* 

19.65 ± O. 98 VRMS 6 45* 2 . 5 !t 

0.0 ± 60 mv RMS 6 null 2$ 

0.125 amp max during Fine 2jt 

Alignment Ttorqulng 
0.0 ± 1.2 VRMS 3lt 

19.65 ± 0.98 VRMS £ 45* 2.5lt 

19.65 ± 0.98 VRMS © 45° 2.5jt 

0.0 ± 60 mv rms % null 2$ 

0.125 amp max during 2jt 

Fine Align Torquing 
0.0 ± 1.2 VRMS 3lt 

19.65 ± 0.98 VRMS @ 45° 2.5jt 

19.65 ± 0.98 VRMS ©45* 2.5jt 

0.0 ± 60mvRMS @ null 2jt 

0.125 amp max during 2jt 

Fine Align Torquing 


j 


| 


I 
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Nomenclature 


GUI Test . 
Requirement 


CG 2219 
OG 2220 
0G 2221 
CG 2249 
CG 2250 
CG 2251 
CG 2279 
CG 2280 
CG 2281 
CG 2300 
CG 3011 
CG 3021 
CG 3H7 
CG 311B 
CG 31^0 
CG 3145 
CG 3150 
00 3155 

CG 3160 
CG 3170 
CG 3721 
00 3722 

CG 4300 
CG 6020 
CG 6021 
CG 2301 


PSAAM and/or SCA 
Uncertainty $ of 
Full Scale_ 


PITCH ATT ERROR - CDU DAC 0/P 5*06 ± 0.5 VRMS 6 17* 


IG CDU FINE ERROR 

IG CDU COARSE ERROR 

YAW ATT ERROR-CDU DAC 0/P 

MG CDU FINE ERROR 

MG CDU COARSE ERROR 

ROLL ATT ERROR-CDU DAC 0/P 

OG CDU FINE ERROR 

OG CDU COARSE ERROR 

PIPA TEMPERATURE 

TRUNNION CDU FINE ERROR 

SHAFT CDU FINE ERROR 

SXT SHAFT SERVO ERROR IN PH 


0.0 ± 0.07VRMS 6 null 
0.0 ± 0.68 VRMS ©null 
5.06 ± 0.5VRMS 6 17* 

0.0 ± 0.07VRMS 6 null 
0.0 ± 0.68VRMS e null 
5.06 ± 0 . 5 VRMS 617* 

0.0 i 0.07 VRMS 2 null 
0.0 ± 0.68 VRMS 
130 ± 1.5*F Operate Mode 
0.0 ± 0.07VRMS £ null 
• 0.0 ± 0.07VRMS 6 null 
2" VRMS max 


SXT TRUNNION SERVO ERROR IN PHASE 2 VRMS max 
SXT SHAFT TACH o/P 3*1 * 1.1VRMS 6 Hi Rate 

SXT SHAFT MER CONTROL WINDING 3*3 * 1.3VRM3 6 Hi Rate 

SXT TRUNNION TACH 0/P 3.3 * 1.3VRMS t Hi Rate 

SXT TRUNNION MER CONTROL WINDING O .85 ± 0 . 35 VRMS 


SCT SHAFT TACH 0/P 
SCT TRUNNION TACH 0/P 
SHAFT CDU DAC 0/P 
TRUNNION CDU DAC 0/P 
CMC TEMP 

PIPA CAL M0DU3JS TEMP 
IMU 800 cps 5* TEMP (PSA) 
IRIG TEMPERATURE 


\ 0.85 ± 0.35VRMS 

at Hi Rate 

3*3 * 1*3 VRMS 6 Hi Rate 
0.$5 * 0.35VRMS @Hi Rate 
5.06 ± 0.50VRMS @17* 

5.06 ± 0.50VRMS 6 17* 
17.5±42°5 # F 
7?.5±27.5?F 1 
9©±30*F ^ 

135 * 2.5 # F in Operate 


All uncertainties specified above and those due to instrumentation in the ACE 
equipment shall be root sum squared with the basic system tolerances to yield 
an acceptable tolerance for use vhen testing the G&N System in the spacecraft. 
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ADDENDUM U 


Scope: The following changes are required to make ND1002325 applicable as GIN System 
technical support documentation for systems co ntaining SUNDIAL C test ropes. 

Change:1: Pages 56 through 61, paragraphs 6.2.9.1.4, 6.2.9.2a, 6.2.9.3a, 6.2.9.5a, 

6.2.9.6a, 6.2.9.7a, S.2.9.8, 6.2.9.10a, 6.2.9.11a, 6.2.9.13a, 6.2.9.15a, 

6.2.9.16a, 6.2.9.22. In each of these paragraphs change ,r VERB 06 NOUN XX 
flashing" to "VERB 33 NOUN XX flashing." 

Change 2: Pages 106 through 115, paragraphs 6.2.21.2.2a, 6.2.21.2.4a, 6.2.21.2.7a, 
6.2.21.2.10a, 6.2.21.2.13a, 6.2.21.2.16a, 6.2.21.2.19a, 6.2.21.2.22a, 
6.2.21.2.25a, 6.2.21.2.28a, 6.2.21.2.31a, 6.2.21.2.34a, 6.3.21.2.37a, 
6.2.21.3.8a, 6.2.21.3.11a, 6.2.21.3.14a, 6.2.21.3.17a, 6.2.21.3.20a, 
6.2.21.3.24a, 6.2.21.3.27a, 6.2.21.3.31a, 6.2.21.3.34a, 6.2.21.3.37a, 
6.2.21.3.40a, In each of these steps change "VOS" to "V33". 
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mill ruz 

PACE 


Failure of the D oriteria for IRIG and PIPA parameters. 


If Dj, Dg, or Dg exceeds its maximum value as specified in Table D paragraph 
6.2.16.10.8 tor any IRIG or PIPA, that IRIG or PIPA shall be retested in the 

../.iiAnnA PUL._MJ -1 _x _x_l II . ..... _ 


Retest 


Turn Off 

|_J 

Turn On 

System 

M 

System 


Retest 


RETEST SEQUENCE 

If Dj, Dgi or Dj exceeds its maximum value after the retest sequence is completed, 
the requirements of 5.4.2.2 (IRIG) or 5.4.2.3 (PIPA) shall apply. If Di, Dg, and 
Dg are within tolerances specified in Table D after the retest sequence is completed, 
die original out-of-tolerance D terms calculated in para. 6.2.16.10.8 shall be 
exonerated. 


HUG stability requirements. 

1 Failure to be within the maximum values for or Dg or Dg after the retest 
sequenoe shall constitute failure of the unit. 

PIPA stability requirements. 

1 Failure to be within the maximum limits of and Dg after the retest sequenoe 
shall constitute failure of the unit. 

2 If the requirements for D* and Dg are met after the retest sequence, but the require¬ 
ments of Dg are not met, the PIPA shall be degaussed. After degaussing, the PIPA 
shall be retested per the sequence indicated in paragraph 5.4.2.1. After voiding 

the three data points immediately prior to degaussing, the coefficient stability terms 
shall be recalculated. Failure to meet the D criteria at this time shall constitute 
failure of the unit. 

After the defective, replaceable element has been substituted with a flight certified 
unit, the Gttf System checkout sequence shall regress to the rerunning of applicable 
portions of the selected sequence (by paragraph number) categorized by the sub- 
assemblies in which the malfunction occurred. The chosen subassembly categories 
are presented in Table n versus an appropriate retest paragraph sequenoe...Retest 
shall be conducted by performing applicable portions of all indicated paragraph 
numbers in the sequenoe listed as indicated under the appropriate subassembly 
heading. Retest shall proceed to the point in the normal test sequence at which 
the discrepancy was detected and corrected. Normal testing shall continue 
beyond this point in the specified sequence of Table I. 
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5.4.2.2 
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5.4.2.3 

5.4.2.3.1 
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Failure of the D criteria for IRIG and PIPA parameter!. 


If Di, D 2 , or D 3 exceed! It! maximum value ae specified in Table D paragraph 
6.2.16.10.8 for any IRIG or PIPA, that IRIQ or PIPA ahall be retested in the 


Retest 


Turn Off 


Turn On 

System 

M 

System 


Retest 


RETEST SEQUENCE 

H D p D 2 , or D 3 exceeds its maximum value after the retest sequence is completed, 
the requirements of 5.4.2.2 (IRIG) or 5.4.2.3 (PIPA) shall apply. If Di, Dg, and 
D 3 are within tolerances specified in Table D after the retest sequence is completed, 
the original out-oi tolerance D terms calculated in para. 6.2.16.10.8 shall be 
exonerated. 


IRIG stability requirements. 

Failure to be within the maximum values for or D 2 or D 3 after the retest 
sequence shall constitute failure of the unit. 

PIPA stability requirements. 

Failure to be within the maximum limits of Dx and D 2 after the retest sequence 
shall constitute failure of the unit. 

If the requirements for Di and D 2 are met after the retest sequence, but the require¬ 
ments of D 3 are not met, the PIPA shall be degaussed. After degaussing, the PIPA 
shall be retested per the sequence indicated in paragraph 5.4. 2 . 1 . After voiding 
the three data points Immediately prior to degaussing, the coefficient stability terms 
shall be recalculated. Failure to meet the D criteria at this time shall constitute 
failure of the unit. 

After the defective, replaceable element has been substituted with a flight certified 
unit, the GflN System checkout sequence shall regress to the rerunning of applicable 
portions of the selected sequence (by paragraph number) categorized by the sub- 
assemblies in which the malfunction occurred. The chosen subassembly categories 
are presented in Table n versus an appropriate retest paragraph sequence ...Retest 
shall be conducted by performing applicable portions of all indicated paragraph 
numbers in the sequence listed as indicated under the appropriate subassembly 
heading. Retest shall proceed to the point In the normal test sequence at which 
the discrepancy was detected and corrected. Normal testing shall continue 
beyond this point in the specified sequence of Table I. 
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It is assumed that the Test Conductor has a working knowledge of the test 
equipment used; therefore, this procedure contains only the steps related 
directly to the G&N System components. If any questions arise concerning 
the test equipment, the Test Conductor should refer to the pertinent operational 
manuals. 


5.7 The following requirements shall be completed before any of the tests in 

this specification are attempted. 

5. T.l The G&N System shall hare been qualified In accordance with the requirements 
of PS2015000. 

5.7.2 The installation of the G&N System into the spacecraft shall have been completed 
' M ■Pecified in Mechanical Installation Specification for Apollo Guidance 
Equipment Block n, MA0308-0107. 

5.7.2.1 Interfacing systems (SCS, C * IS, EPS, ECS) shall have been verified to conform 
to loading and operational requirements as specified by the appropriate ICD. 

5.7. S All ACE equipment shall have been qualified in accordance with the respective 
quality assurance specifications prior to use with the G&N System. 


Page 11 



NORTH AMERICAN AVIATION. INC. , _ 

SPACE and INFORMATION SYSTEMS DIVI8ION APOLLO GAN Specification 

19314 LAKEWOOD ■ l u n . ___ t “ 


13914 LAKEWOOD BLVD . OOWNEV. CALIF OR 

• COPE IDEHT. MO. Q3S S3 
L REVISION LETTE*R~"~ 


ND1002325 REV C 


It is assumed that the Test Conductor has a working knowledge of the test 
equipment used; therefore, this procedure contains only the steps related 
directly to the GAN System components. If any questions arise concerning 
the test equipment, the Test Conductor should refer to the pertinent operational 
manuals. 

The following requirements shall be completed before any of the tests in 
this specification are attempted. 

The GAN System shall have been qualified in accordance with the requirements 
of PS2015000. 4 


5.7. 2 The installation of the GAN System into the spacecraft shall have been completed 
*• ■Pacified in Mechanical Installation Specification for Apollo Guidance 
Equipment Block n, MA0308-0107. 

A. 7.2.1 Interfacing systems (SCS, C * IS, EPS, ECS) shall have been verified to conform 
to loading and operational requirements as specified by the appropriate ICD. 

5.7.3 All ACE equipment shall have been qualified in accordance with the respective 
quality assurance specifications prior to use with the GIN System. 
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** If the Gyrocompasslng Test U performed as part of a retest activity, It shall be performed for a total of 5 hours Including 
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5.8 


5.8.1 


5.8.2 


5.8.3 


5-9 


Die following conditions are required for testing the G&N System. 

Spacecraft systems other than the G&N System may be operating on a 
noninterfering basis while individual system checkout of the G&N 
System is being conducted. 

The G&N System shall be supported by the Electrical Power System 
Environmental Control System during operation in the Conmand Module. 

Ite Stabilization and Control System shall be connected to the G&N 
System during G&N operation in the Command Module for passive 
purposes if available. 

During tests which interface with the Stabilization and Control 
System and the Central Timing System, operation of these systems 
shall be required. 

Die G&N System shall be tested per this specification after it is 
installed in the spacecraft. In the event that the installed 
system, or any assembly thereof, is removed from the spacecraft for 
modification, recycle, or any other reason, this process specification 
or pertinent portions of it shall be performed after the G&N System 
or assembly thereof, is reinstalled. Testing shall be limited to 
Q&N System operation while actively connected to qualified space¬ 
craft threshold systems, namely, the Electrical Power System (i£PS), 
Environmental Control System (ECS), and Communication and Instrumentation 
System (C&IS) as much as possible. However, a minlmmi of combined 
integrated system testing with the Stabilization and Control System 
(SCS). Central Timing System (CTS) and Caution and Warning System is 
required for complete G&N System verification. 




IS 



'• I'’! .i” J a'Zi 


NORTH AMERICAN AVIATION, INC. ADHT T/^ 

SPACE and INFORMATION SYSTEMS DIVISION G* 1 * »p6C 100811011 

iaa,< * lake wo o o blvd. downev. California ND1002325 REV C 
CODE IDENT. NO. 03953 


Bie following conditions are required for testing the G&N System. 

Spacecraft systems other than the G&N System may he operating on a 
noninterfering basis while individual system checkout of the G&N 
System is being conducted. 

•Hie G&N System shall be supported by the Electrical Power System and 
Environmental. Control System during operation in the Command Module. 

Bie Stabilization and Control System shall be connected to the G&N 
System during G&N operation in the Command Module for passive loading 
purposes if available. 

During tests which interface with the Stabilization and Control 
System and the Central Timing System, operation of these systems 
shall be required. 

Bie G&N System shall be tested per this specification after it is 
installed in the spacecraft. In the event that the installed 
system, or any assembly thereof, is removed from the spacecraft for 
modification, recycle, or any other reason, this process specification 
or pertinent portions of it shall be performed after the G&N System 
or assembly thereof, is reinstalled. Testing shall be limited to 
G&N System operation while actively connected to qualified space¬ 
craft threshold systems, namely, the Electrical Power System (EPS), 
Environmental Control SyBtem (ECS), and Communication and Instrumentation 
System (C&1S) as much as possible. However, a minimum of combined and 
integrated system testing with the Stabilization and Control System 
(SCS). Central Timing System (CTS) and Caution and Warning System is 
required for complete G&N System verification. 
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5.10 


5.11 

5.11.1 


The test equipment listed in paragraph 4.1 shall be connected and 
ready for operation before the tests of this specification are 
initiated. 

Data Records 

AH data concerning the checkout and operation of the G&N System as 
monitored via ACE, shall be recorded on the data sheets associated 
with their corresponding test. Out of tolerance readings shall be 
recorded and flagged by appropriate symbols. 

5.11.1.1 All test data obtained while demonstrating the requirements of this 
document shall be permanently recorded and forwarded with the tested 
G&N to the next receiving agency, 

5.11.1.2 A record of the amount of time each of the four prime power busses 
are on shall be kept and forwarded with the G&N to the next receiving 
agency. 


5.12 

5 . 12.1 


Interface 

Bie AFOHO G&N System shall interface with accepted ECS and EPS 
distribution systems for power and environment control purposes and 
with tne SCS or SCS substitute system for signal interface in 
accordance with the applicable ICD's. 
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5.10 


Ihe test; equipment listed in paragraph 4.1 shall he connected and 
ready for operation before the tests of this specification are 
initiated. 


5.U 

5 . 11.1 


Data Records 

m tote concerning the checkout and operation of the GSM System as 
Via ACE * shaU recorded on the data sheets associated 
vith their corresponding test. Out of tolerance readings -s.n b. 
recorded and flagged by appropriate symbols. 

5,11,la 4 ®ta obtained while demonstrating the requirements of this 

- permanently recorded and forwarded with the tested 
G&w to the next receiving agency. 

5 .11.1.2 A record of the amount of time each of the four prime power busses 

are on shall be kept and forwarded with the G&N to the next receiving 
agency. 


5.12 

5 . 12.1 


Interface 

G&w System shall interface with accepted ECS and EPS 
8ystems for P° wer environment control purposes and 
with the SCS or SCS substitute system for signal interface in 
accordance with the applicable ICD*s. 
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DETAIL REQUIREMENTS 
Initial Teat Conditions 

The following precautions shall be observed to preclude loss of 
continuity In Inertial component performance history of the IMJ. 
Deviation nay necessitate recallbratien of the Inertial cosgioaettts. 

Tbe IMJ shall be supplied with heater power on a continuous basis. 

Mien S/C Ground Power Supply, Medel Ifo. Cl4-4l8 is not providing 
heater power, then heater power shall be supplied through the 
Inertial Components Temperature Controller (ICTC) Model NO. 513-100. 
The temperature of the IRIG's ahai ] be maintained between 120° and 
150 F. The temperature of the PIPA's ahan be maintained between 
115® end 145 F- 

The Standby Mode l a id entified by the circuit breakers IMJ HTR MIf A, 
IMG HER MN B, COMPUTER MN A and MN B In the OH position and IMG MM A 
and MN B and the G&N Power-IMJ switch on IEB Lighting Control Panel 
in the OFF position. The Operate Mode is identified by the circuit 
breaker IMG HTR MN A, MN B, COMPUTER MN A and MN B In the ON position 
and IMJ MN A and MN B and the G&N Power-IMG switch on the LEB Lighting 
Control Panel in the ON position. The Q&N System «h*n be operating 
in the Standby Mode with CMC power ON for a minimum of two hours 
prior to advancing te the IMG Operate Mode. In the event Standby 
or CMC power is interrupted, an equivalent time period be 

allowed when power is restored before advancing te the Operate Mode, 
except that Mien the Interval of interruption exceeds two hours, 

• twe-hour warmup period diall be mandatory (exceptions te the 2-heur 
warmup are noted in 6.2.5.2). 

The Inertial Measures ent Unit shall not bo without heater power for 
moro then 15 minutes. 

Xtarlng the turn on of the G&N power, COMPUTER MN A end MN B end 
IMJ JEER MN A and IMG HER MN B circuit breakers must be turned on 
before the IMG MN A and IMG MN B circuit breakers on the Right Hand 
Circuit Breaker Panel of the CM. During the turn off of the G&N 
power the IMJ MN A and IMG MN B circuit breakers must be turned off 
bcfere the IMJ HTR MN A and IMG HER MN B circuit breakers on the Right 
Hand Circuit Breaker Panel of the CM. In no case shall COMPUTER MN A 
and Ml B circuit breaker be turned off before IMG MR A and MN B 
circuit breakers. 
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6.0 

6.1 

6 . 1.1 

6 . 1 . 1.1 


6.1.1.2 


6 . 1 . 1.3 
6 . 1 . 1 .* 


DETAIL REQJIREMEWrS 
Initial Test Conditions 

The following precautions shall be observed to preclude loss of ' 
continuity in Inertial component performance history of the IMJ. 
Deviation may necessitate recalibration of the inertial components. 

The IMJ shall be supplied with heater power on a continuous basis, 
then S/C Ground Power Supply, Model No. Cl4-4l8 is not providing 
heater power, then heater pewer shall be supplied through the 
Inertial Components Temperature Controller (ICTC) Model No. 513-100. 
She temperature of the IRIG's shall be maintained between 120° and 
150 F. The temperature of the PIPA's shall be maintained between 
115* and 1*5 F- 

The Standby Mode i s id entified by the circuit breakers IMJ HER MN A, 
IMJ HER MN B, COMPUTER MN A and MN B in the ON position and IMU MN A 
and MN B and the G&N Pover-IMU switch on LEB Lighting Control Panel 
in the OFF position. The Operate Mode is identified by the clrrjuit 
breaker IMJ HER MN A, MN B, COMPUTER MN A and MN B in the ON position 
and IMJ MN A and MN B and the G&N Power-IMJ switch on the LEB Lighting 
Control Panel in the ON position. The G&N System shall be operating 
in the Standby Mode with CMC power ON for a minimum of two hours 
prior to advancing to the IMJ Operate Mode. In the event Standby 
or CMC power is interrupted, an equivalent time period nhmn be 
allowed when power is restored before advancing to the Operate Made, 
except that when the Interval of interruption exceeds two hours, 
a two-hour warmup period shall be mandatory (exceptions to the 2-hour 
warmup are noted in 6.2.5.2). 

U^wtlal Measuroaent Unit shall not be without heater pewer f or 
moro than 15 minutes. 

firing the turn on of the G&N power, COMPUTER MN A and MN B and 
IM/HTRMNAandlMJHFRMNB circuit breakers must be turned en 
befere the IMJ MN A and IMJ NN B circuit breakers en the Right Hand 
Circuit Breaker Panel of the CM. During the turn off of the G&N 
pewer the IMJ MN A and IMJ MN B circuit breakers must he turned eff 
befere the IMJ HTR MN A and IMJ HER MN B circuit breakers en the Right 
Hand Circuit Breaker Panel ef the CM. In no case shall COMPUTER MN A 
and MN B circuit breaker be turned off before IMJ MN A and MN B 
circuit breakers. 
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6.1.1.5 


6.1.1.6 


Awaimup period ef 1 hour with OPERATE pewer applied «h*n be 
required prior to performing any teat in which gyro and accelerometer 
parameters are measured, and 15 minutes warmup prior to any test 
in which precision amplitude and frequency power supply checks 


6 . 1.2 

6.1.2.1 
6 . 1 . 2 . 1.1 


6.1.2.1.2 


6.1.2.1.3 


The following Conmaad Nodule switches shall be in the position 
shown unless specifically directed otherwise in a procedural function. 

a. UP TIN switches on the IEB G&N Control Panel and MDC Panel 2 
shall be set to ACCEPT. 

b. LAUNCH VEHICIE - GUIDANCE switch on MDC Panel 2 shall be set 
to IU. 

o. The SC CON? switch on MDC Panel 1 shall be set to CMC. 
d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO, 
a. The A V CG switch on MDC Panel 1 shall be set to C34. 

f. The TRACKER switch on G&N Indicator Control Panel shall bo 
set to OFF. 

g. The LIGHTS-INTEGRAL control on the IEB Lighting Control Panel 
and the Left Hand Circuit Breaker panel shall be set te the 
min im i brightness - OFF position. 

The following optical reference alignment requirements shall be 
demonstrated. 

G&N Installation Qualification Fixture 

The SXT Optical Reference No. 1 (Azimuth Autoset) LOS shall be 
located approximately 4p degrees (CW when viewed from above) frost 
the 3CZ axis measured lm a horizontal plane. At this position, the 
Optical Reference shall he capable of being viewed through the SXT 
ST LOS. 

The SXT Optical Reference LOS position with respect to the horizontal 
plane shall be known to within 5 arc-seconds. The azimuth bearing of 
the Optical Reference LOS shall be known te within +30 minutes of arc. 

The SXT Optical Reference No. 2 LOS shall be located approximately 
80 degrees from the SXT Optical Reference No. 1 (40 degrees from 
S/C Z axis) measured in a horizontal plane. At this position, the 
Optical Reference shall be capable of being viewed through the 
SXT STAR LOS. 
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6.1.1.5 


6.1.1.6 


6 . 1.2 

6.1.2.1 
6.1.2.1.1 


6.1.2.1.2 


6.1.2.1.3 


Awarmup period of 1 hour with OPERATE power applied shall be 
required prior to performing any teat la which gyro and accelerometer 
parameters are measured, and 15 minutes warmup prior to any test 
In which precision amplitude and frequency power supply checks 

are made. 

The following Command Nodule switches shall be In the position 
shown unless specifically directed otherwise in a procedural function. 

a. UP TIM switches on the I£B G&N Control Panel and MDC Panel 2 
shall be set to ACCEPT. 

b. LAUNCH VEHICU3 - GUIDANCE switch on MDC Panel 2 shall bo sot 
to IU. 

o. The SC CQNT switch on MDC Panel 1 shall be set to CMC. 

d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e. TOie A V CO switch on MDC Panel 1 shall be set to C34. 

f • The TRACKER switch on G&N Indicator Control Panel «ha3i bo 
set to OFF. 

g. The LIGHTS-INTEGRAL control on the Lighting Control Panel 
and the Left Hand Circuit Breaker panel shall be set to the 
minimum brightness - OFF position. 

The following optical reference alignment requirements shall bo 
demonstrated. 

G&N Installation Qualification Fixture 

The SXT Optical Reference No. 1 (Azimuth Autoset) LOS shall be 
located approximately 40 degrees (CW when viewed from above) from 
the SCZ axis measured in a horizontal plane. At this position, the 
Optical Reference shall be capable of being viewed through the SXT 
ST LOS. 

The SXT Optical Reference LOS position with respect to the horizontal 
plane shall be known to within 5 arc-seconds. The azimuth bearing of 
the Optical Reference LOS shall be known to within +30 minutes of arc. 

The SXT Optical Reference No. 2 LOS shall be located approximately 
80 degrees from the SXT Optical Reference No. 1 (40 degrees from 
S/C Z axis) measured in a horizontal plane. At this position, the 
Optical Reference shall be capable of being viewed through the 
SXT STAR LOS. 
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6 .1.2.1.3.1 The SXT optical reference LOS position with respect to the 

horizontal plane shall he known to vlthin 5 arc-seconds. ‘Z: . 


6 .1.2.1.4 SXT Optical Reference No. 3 shall be capable of being viewed through 

the SXT LDOS and the STAR LOS simultaneously at the Zero Optics 
position. 

6.1.2.1.4.1 SXP Optical Reference Ho. 3 shall have the capability to measure the 
nonparallelism of the LLQS and STAR LOS to a resolution of 2 arc- 
seconds. 
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6 .1.2.1.3.1 The SXT optical reference LOS position with respect to the 
horizontal plane shall be knovn to vlthin 5 arc-seconds. 


6.1.2.1.4 SXT Optical Reference lfo. 3 shall be capable of being viewed through 

the SXT UOS and the STAR LOS simultaneously at the Zero Optics 
position. 

6.1.2.1.4.1 SXT Optical Reference lfo. 3 shall have the capability to measure the 
nonparallelism of the LLOS and STAR LOS to a resolution of 2 arc- 
seconds. 
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6*1*3 Prepover Application Requirements 

6*1*3*1 Prior to connecting G&R power connectors 56 P 30 and 56 P 31 to 

spacecraft power connectors C03WU345 and C03W1J346, respectively, 
it is necessary to perform a complete verification of spacecraft 
power* Verification shall be performed with the installation of 
the O&R System complete except for connection of 56 P 30 and 56 P 31 
to the s/c connectors* 


6*1.3*2 Resistance Check om S/c Power Connectors* 

6 .1*3*2.1 Insure that the following switches and circuit breakers are set 

to the position indicated* 

a. GUIDAHCE/nAVIQAP ION POWER AC1 and AC2 breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out). 

b* QUIDANCE/raVIGATIOH D*J NR A and MR B breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out)* 

e* GUIDAMCE/RAVIGATION BfJ HIR Ml A and NR B breakers on the 

Right Hand Circuit Breaker Panel to OFF (breakers pulled out)* 

d* GUIDANCE/RAVIGATIOH COMPUTER NR A and Ml B breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out). 

o. GUIDANCE/RAVIGATIOH OPTICS MR A and NR B breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out). 

f* O/R POWER switch on the Right Hand Circuit Breaker Panel to OFF* 

g. G/h POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 

h* G/H POWER - IMJ switch on the LEB Lighting Control Panel to OFF* 

6 .1*3*2.2 Obtain GSE tool consisting of connectors, 

extension cables, and connector terminal test box. Mate connectors PI 
and P2 of the extension cables with S/c power connectors C03W1J345 
and COSWIJ^ respectively. Using a VTVOM measure the resistance 
between the terminals listed in Table I. Resistance measurements 
shall be as specified in Table I. 
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6.1.3 Prepover Application Requirements 

6.1.3.1 Prior to connecting GUI power connectors 56 P 30 and 56 P 31 to 

spacecraft power connectors C03WU345 and C 03 W 1 J 346 , respectively, 
it is necessary to perfom a complete verification of spacecraft 
power. Verification shall be performed with the installation of 
the OUT System complete except for connection of 56P30 and 56P31 
to the S/C connectors. P ^ 

6.1.3.2 Resistance Check on S/c Power Connectors. 

6.1.3.2.1 Insure that the following switches and circuit breakers are set 
to the position indicated. 

*. GUIDANCE/RAVIGAFI0H POWER AC1 and AC2 breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out). 

b. GUIBAWCE/HAVIGATIOH DfJ MR A and MR B breakers on the Right 
Hand Circuit Breaker Panel to Off (breakers pulled out). 

c. GUIDAHCE/HAVIGATIOR DU HER MR A and MR B breakers on the 
Right Hand Circuit Breaker Panel to Off (breakers pulled out). 

d. GUIDAIUE/raVIOATIOR COMPUTER MR A and MR B breakers on the Right 
Hand Circuit Breaker Panel to Off (breakers pulled out). 

a. GUIDAHCE/RAVIGATIOH OPTICS MR A and MR B breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out). 

f• G/R POWER switch on the Right H and Circuit Breaker Panel to Off. 

g. G/R POWER-OPTICS switch on the USB Lighting Control Panel to Off. 

h. G/R POWER - DU switch on the IEB Lighting Control Panel to OFF. 

6.1.3.2.2 Obtain GSE tool consisting of connectors, 

extension cables, and connector terminal test box. Mate connectors PI 
and P2 of the extension cables with s/c power connectors C03W1J345 
and C03W1J346 respectively. Using a VTVOM measure the resistance 
between the terminals listed in Table I. Resistance measurements 
shall be as specified in Table I. 
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TABI£ I. RESISTANCE RECJJIKEMEOTS FOR S/C POWER 
CONNECTORS 


Test No. Prom 


To 


Requirements 


1 

Pl-2 

2 

Pl-5 

3 

Pl-6 

5 

Pl-7 

5 

Pl-8 

6 

Pl-9 

7 

Pl-10 

6 

Pl-11 

9 

Pl-12 

10 

Pl-13 

11 

Pl-14 

12 

Pl-17 

13 

P2-2 

14 

, P2-5 

15 

P2-6 

16 

P2-7 

17 

P2-8 

18 

‘ P2-9 

19 

P2-10 

20 

P2-11 

21 

P2-12 

22 

P2-13 

23 

P2-14 

24 

P2-17 

25 

Pl-1 

26 

Pl-3 

27 

Pl-4 

28 

Pl-15 

29 

Pl-16 

30 

P2-1 

31 

P2-3 

32 

P2-4 

33 

P2-15 

34 

P2-16 


P3-18 


t 

Pl-18 


Open 


Continuity 
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TABIZ I. RESISTANCE REQUIREMENTS FOR S/C POWER 
CONNECTORS 


Test Mo. Frog 


Pl-2 

Pl-5 

Pl -6 

Pl-7 

Pl -8 

Pl-9 

Pl-10 

Pl-ll 

Pl-12 

Pl-13 

Pl-14 

Pl-17 

P2-2 

P2-5 

P2-6 

P2-7 

P2-8 

P2-9 

P2-10 

P2-11 

P2-12 

P 2-13 

P2-14 

P 2-17 

Pl-1 

Pl-3 

Pl-4 

Pl-15 

Pl-16 

P2-1 

P2-3 

P2-4 

P2-15 

P2-16 


To Requirement a 

P2-1B Open 


■i ♦ 

Pl-18 


t 


Continuity 
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6.1.3.3 Polarity and Voltage Check on s/C Fever 

6.I.3.3.1 Perform a voltage and polarity check of the GUI S/C power by 

performing the measurement* indicated la Table II. Set the following 
switches to the position indicated. 

a. G/N POWER-OPTICS switch on the I£B Lighting Control 
Panel to ON* 

b. G/N POWER - IMJ switch on the I£B Lighting Control 
Panel to ON* 

e* G/N POWER switch on the Right Hand Circuit Breaker 
Panel to AC1. 

Far each measurement in Table II set the indicated circuit breaker 
on the Ri^t Hand Circuit Breaker Panel to ON (breaker pushed in). 
After each measurement return the circuit breaker to OFF (breaker 
pulled out). 


TABLE II. POLARITY & VOLTAGE REQUIREMENTS 
FOR S/C POWER. 

Polarity & Connector 
Pin No. 


Test No . Circuit Breaker 


1 

2 

3 

4 

5 

6 

7 

8 
9 


10 



Low 

High 

COMPUTER MN A 

Pl-1 

Pl-2 

OPTICS MN A 

Pl-14 

Pl-7 

IMJ MN A 

Pl-15 

Pl-9 


Pl-16 

Pl-10 

IMJ HTR MN A 

Pl-3 

Pl-8 

COMPUTER MN B 

P2-1 

P2-2 

OPTICS MN B 

P2-14 

P2-7 

IMJ MN B 

P2-15 

P2-9 


P2-16 

P2-10 

IMJ HTR MN B 

P2-3 

P2-8 

POWER AC 1 

Pl-18 

Pl-17 

G/N POWER switch on 
ker Panel to AC 2. 

the Right Hand Circuit 

POWER AC 2 

Pl-18 

Pl-17 


Requirements 

+28.8 + 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 + 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDCJ 
115 + To VAC 
400~+ 7 cps 


115 + 10VAC 
400“+ 7 cps 
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6.1.3.3 Polarity and Voltage Check on S/c Power 

6.1.3.3.1 Perform a voltage and polarity check of the G&N s/c power by 

performing the measurement a indicated in Table II. Set the following 
switches to the position indicated. ^ 

a. 0/N POWER-OPTICS switch on the LE3 Lighting Control 
Panel to ON. 

b. 0/N POWER - IMJ switch on the I£B Lighting Control 
Panel to ON* 

e. 0/N POWER switch on the Right Hand Circuit Breaker 
Panel to AC1. 

Fbr each measurement in Table II set the indicated circuit breaker 
on the Right Hand Circuit Breaker Panel to ON (breaker pushed in). 
After each measurement return the circuit breaker to OFF (breaker 
pulled out). 


TABU3 II. POLARITY & VOLTAGE REQUIREMENTS 
FOR S/C POWER. 


Test 

No. Circuit Breaker 

Polarity & Connector 

Pin No. 

1 

COMPUTER MN A 

Low 

Pl-1 

High 

Pl-2 

2 

OPTICS MN A 

Pl-llf ‘ 

Pl-7 

3 

IMU MN A 

Pl-15 

Pl-9 

k 

IMU HER MN A 

Pl-16 

Pl-3 

Pl-10 

Pl-8 

5 

COMPUTER MN B 

P2-1 

P2-2 

6 

OPTICS MN B 

P2-14 

P2-7 

7 

IMU MN B 

P2-15 

P2-9 

8 

IMU HTR MN B 

P2-16 

P2-3 

P2-10 

P2-8 

9 

POWER AC 1 

Pl-18 

Pl-17 


Set 0/N POWER switch on the Right Hand 

Circuit 

10 

Breaker Panel to AC 2. 

POWER AC 2 

Pl-18 

Pl-17 


Requirements 

♦28.8 + 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDC 
+28.8 7 3VDCJ 
115 + lo VAC 
4ocTf 7 cps 


115 + 10VAC 
400“+ 7 cps 
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[•3,2 * Verify all circuit breakers exercised in Table II are in the OFF 
position (breakers pulled out). Set the following switches to the 
OFF position. 

a. G/n POWER - OPTICS switch on the LEB Lighting Control Panel. 

b. G/N POWER - IMG switch on the LEB Lighting Control Panel. 

c. g/n POWER switch on the Right Hand Circuit Breaker Panel. 

1.3.3 Disconnect connectors PI and P2 of the test cables from S/c 
connectors C03W1J345 and C03WU346, respectively. 

1.4 Resistance Check on G&N Power Connectors 

.4.1 Connect test cable connectors J1 and J2 to G&N connectors 56 P 30 
and 56P31> respectively. Using a VTVOM, measure the resistance 
between the terminals listed in Table III. The measurements i 
meet the requirements listed in Table III. 
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6.1.3*3*2 • Verify ell circuit breakers exercised in Table II are in the OFF 
position (breakers pulled out). Set the following switches to the 
OFF position. 

a* o/n POWER - OPTICS switch on the LEB Lighting Control Panel, 
b* q/h POWER - BfJ switch on the TJgn Lighting Control Panel* 
e* O/N POWER switch on the Right Hand Circuit Breaker Panel* 

6 .1*3. 3.3 Disconnect connectors PI and P2 of the test cables from S/C 

connectors C03W1J3^5 **d C03W1J346, respectively. 

6.1.3.4 Resistance Check on G&N Power Connectors 

6.1.3.4.1 Connect test cable connectors J1 and J2 to G&N connectors 56 P 30 
and 56P31, respectively. Using a VTVQM, measure the resistance 
between the terminals listed In Table III. Hie measurements 
meet the requirements listed in Table III. 
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TABIE III. RESISTANCE REQUIREMENTS FOR G&N 
POWER CONNECTORS 


6.1.3.5 


Test No. 

From 

To 

1 

Jl-15 

Jl-6 

2 

Jl-15 

Jl-14 

3 

Jl-15 

Jl-1 

4 

Jl-15 

Jl-18 

J 5 

Jl-15 

Jl-16 

6 

Jl-15 

Jl-3 

7 

Jl-15 

J2-15 

8 

Jl-14 

J2-14 

9 

Jl-1 

J2-1 

10 

Jl-6 

J2-6 

ll 

Jl-16 

J2-16 

12 

Jl-3 

J2-3 

13 

Jl-14 

Jl-6 

14 

Jl-1 

Jl-14 

15 

Jl-1 

Jl-6 

16 

Jl-18 

Jl-6 

17 

Jl-lQ 

Jl-14 

18 

Jl-18 

Jl-1 

19 

- Jl-2 

Jl-1 

20 

Jl-9 

Jl-15 

21 

Jl-10 

Jl-16 

22 

Jl-7 

Jl-14 

23 

Jl-8 

Jl-3 

24 

Jl-17 

Jl-18 

25 

J2-2 

J2-1 

26 

J2-9 

J2-15 

27 

J2-10 

J2-16 

28 

J2-7 

J2-14 

29 

J2-8 

J2-3 


Requirements (ohms) Results 

1000 to infinity 
1000 to infinity 
1000 to infinity 
5 meg to infinity 

0.0 to 0.5 

0.0 to 0.5 
0.0 to 0.5 
0.0 to 0.5 
0.0 to 0.5 
0.0 to 0.5 
0.0 to 0.5 
0.0 to 0.5 
1000 to infinity 
1000 to infinity 
0.0 to 2.0 infinity 
5 nog to infinity 
5 meg to infinity 
5 meg to infinity 

2.8 to infinity 

1.1 to Infinity 

1.1 to infinity 

2.8 to infinity 
3*7 to infinity 
5 to 20 : . 

2.8 to infinity 

1.1 tA infinity 

1.1 to infinity 

2.8 to infinity 
3*7 to Infinity 


Disconnect the test cable connectors J1 and J2 from G&N power connectors 
56P30 and 56P31, respectively. Mate G&N connector 56 P 30 to S/c connector 
C03W1J345 and mate Cttft connector 56 P 3 I to S/c connector C03W1J346. 

Mate G&N connector 56 P 32 to S/C connector C03WU347. 
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1.4 Emergency aiutdown Procedure 

CAUTION » In the event of a malfunction occurrence which could 
damage the 0&N System before the normal shutdown 
procedure 6.2.5 could be performed, the following 
sequence should be utilized In the spacecraft. 

1.4.1 On the I£B Lighting Control Panel set the O/N POWER-BfJ and Q/h 
POWER - OPTICS switches to OFF. 

1.4.2 On the Right Hand Circuit Breaker Panel set the following switches 
and circuit breakers to OFF (breakers pulled out). 

a. GUIDASCE/HAVIQATION COOTJTER MC A and MH B 

b. GfUIDANCE/NAVIGAnON IMJ HER MH A and MH B . 
e. Q/H POWER switch to OIF 

d. GUIDANCE/NAVIGATIOH IMJ Ml A and MH B 

e. GUIDANCE/llAVIGATION OPTICS Ml A and MH B 
f • GUIDAIICE/NAVIGATION POWER AC 1 and AC 2 

1*4.3 Verify that the ICTC is providing heater power to the GUI System. 
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6.1.4 Emergency Shutdown Procedure 

CAIfTJLON I In the event of a malfunction occurrence which wmiiii 
damage the Q&2V System before the normal shutdown 
procedure 6.2.5 could be performed, the following 
sequence should be utilized in the spacecraft. 

6.1.4.1 On the 1£B Lighting Control Panel set the a/!! POWER-IMJ and G/N 
POWER - OPTICS switches to OFF. 

6.1.4.2 On the Right Hand Circuit Breaker Panel set the following switches 
and circuit breakers to OFF (breakers pulled out). 

a. GUIDANCE/HAViaATION CQOTJTER MR A and NR B 

b. GUIDAMCE/lUVIGAnoif IMG HTR MR A and MR B 
e. G/H POWER switch to OFF 

d. GUIDAllCE/lIAVIGATION IMG NR A and MN B 
a. GUmAWCE/HAVIGATIOH OPTICS MR A and MN B 
f • GUIDAHCE/RAVIGATIQR POWER AC 1 and AC 2 

6.1.4.3 Verify that the ICTC is providing heater power to the G&R System. 
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6.2 Teat Procedures 


6.2.1 
6.2.1.1 

6.2.1.2 

6.2.1.3 

6.2.1.4 

6.2.1.4.1 

6.2.1.4.2 


6.2.1.4.3 


6.2.1.4.4 

6.2.1.4.5 

6.2.1.4.6 

6.2.1.4.7 

6.2.1.4.8 


Application of Standby Power to G & N System 

Verify that spacecraft power checks, to include polarity and magnitude 
on Spacecraft Power Connector, have been made as specified in 6.1.3. 

All power and control switches on the G&N Indicator Control Panel 
s h a ll be placed In the OFF or neutral position* 

Th« Inertial Component Temperature Controller (ICTC), «>mT| be supply¬ 
ing inertial component heater power to the G&N System through the 
PSA, Connector No. 45J2. 

Computer Power On 

Set G&N COMPUTER MN A and MN B Breakers on the Right Tfa™* Circuit 
Breaker Panel to ON (breakers pushed in). 

Set the POWER-AC1 and AC2 breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in), and position G/N POWER 
switch to AC1. 

Set the computer numerical display lights to the minimum acceptable 
brightness by rotating the BRIGHTNESS Controls on the MDC and LEB 
Lighting Control Panels. 

The CMC +28 VDC power discrete shall be issued (OG 1523). This 
can be observed by the lighted CMC +28 VDC operate lamp on the 
Event Module. The +28 VDC CMC OPERATE voltage (CG 1520) be 

+28.8 * 3 VDC. Verify CRT indication. 

Using DSKY, enter VERB 36, ENTR, then press RESET. All Computer 
alarms on the Main Display Console (MDC), LEB CMC DSKY and CRT 
shall clear. 

The voltage output of the +4 VDC CMC supply shall be +4.00 
* 0.20 VDC, (CG 1030). The value on the CRT shall be recorded. 

The voltage output of the +14 VDC CMC supply shall be +14.0 ±0.4 VDC, 
(CG 1020). The value on the CRT shall be recorded. 

Verify that the CMC is in the Backup Mode by monitoring on the 
CRT that the Program indicates 00, and the program readouts on 
the MDC and LEB AGC DSKY indicate 00. 
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6.2 

6.2.1 

6.2.1.1 

6.2.1.2 

6.2.1.3 

6.2.1.1i 

6 .2.1.4.1 

6 .2.1.4.2 

6 .2.1.4.3 

6.2.1.4.4 


6.2.1.4.5 


6 .2.1.4.6 


6 .2.1.4.7 
6 .2.1.4.6 


Teat Procedures 

Application of Standby Power to G & N System 

Verify that spacecraft power checks, to Include polarity and magnitude 
on Spacecraft Power Connector, have been made as specified in 6.1.3. 

All power and control switches on the G&N Indicator Control Panel 
shall be placed in the OFF or neutral poa: tion. 

The Inertial Component Temperature Controller (ICTC), shall be supply¬ 
ing inertial component heater power to the 0 & N System through the 
PSA, Connector No. 45J2. 

Computer Power On 

Set G&N COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). 

Set the POWER-AC1 and AC2 breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in), and position G/N POWER 
switch to AC1. 

Set the computer numerical display lights to the minimum acceptable 
brightness by rotating the BRIGHTNESS Controls on the MDC and LEB 
Lighting Control Panels. 

The CMC +26 VDC power discrete shall be issued (CJG 1523). nils 
can be observed by the lighted CMC +28 VDC operate lamp on the 
Event Module. The +28 VDC CMC OPERATE voltage (CG 1520) be 

+28.8 i 3 VDC. Verify CRT indication. 

Using DSKY, enter VERB 36, ENTR, then press RESET. All Computer 
alarms on the Main Display Console (MDC), LEB CMC DSKY and CRT 
shall clear. 

The voltage output of the +4 VDC CMC supply shall be +4.00 
* 0.20 VDC, (CG 1030). The value on the CRT shall be recorded. 

The voltage output of the +14 VDC CMC supply shall be +14.0 ±0.4 VDC, 
(CG 1020). The value on the CRT shall be recorded. 

Verify that the CMC is in the Backup Mode by monitoring on the 
CRT that the Program I n dicates 00, and the program readouts on 
the MDC and LEB AGC DSKY indicate 00. 
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6.2.1.4.9 Zero the CMC erasable memory by entering the following sequence into 
the K-start: 

a. VERB 57, ENTER 

b. 00015, ENTER 

6.2.1.4.10 Initiate CMC self-^ieck by entering the following sequence into the K-start: 

a. VERB 21, NOUN 27 ENTER 

b. 77777, ENTER 

C. VERB 15 NOUN 01 ENTER 
d. 1366, ENTER 

6.2.1.4.10.1 Monitor DSKY until R3 (SCOUNT +2) increments twice. If an error is 
detected, the following will be displayed: 

Rl * 01102 

R2 = XXXXX C (SFAIL) 

R3 * XXXXX C (ERCOUNT) 

6.2.1.4.10.2 Enter the following into the K-start: 

a. VERB 21 

b. NOUN 27, press ENTER pushbutton 

c. 00000, press ENTER pushbutton 


Page 25 


_ 



NORTH AMERICAN AVIATION. INC. 
SPACE And INFORMATION SYSTEMS DIVISION 

iaai4 LAKCWOOO BLVO. DOWN!'.. CALIFORNIA 


APOLLO G6N Specification 
ND1002325 REV C 


. COOE IDENT. MO. 03953 

NUMBER 

REVISION LETTER 



.... 

PAGE 


6.2.1.4.9 Zero the CMC erasable memory by entering the following sequence into 
the K-start: 

a. VERB 57, ENTER 

b. 00015, ENTER 

6.2.1.4.10 Initiate CMC self-^ieck by entering the following sequence into the K-start: 

a. VERB 21, NOUN 27 ENTER 

b. 77777, ENTER 

o. VERB 15 NOUN 01 ENTER 
d. 1366, ENTER 

6.2.1.4.10.1 Monitor DSKY until R3 (SCOUNT +2) increments twice. If an error is 
detected, the following will be displayed: 

Rl * 01102 

R2 - XXXXX C (8 FAIL) 

R3 * XXXXX C (ERCOUNT) 

6.2.1.4.10.2 Enter the following into the K-start: 

a. VERB 21 

b. NOUN 27, press ENTER pushbutton 

c. 00000, press ENTER pushbutton 
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6 .2.1.5 TMU H3R Heater Power On 


6.2.1.5.1 Enter the IMU Standby Mode of operation by engaging the IMU HTR 
MN A and MR B breakers on the Right Hand Circuit Breaker Panel 
(breakers pushed In). 


6.2.1.5.2 Verify that the IMU +26 VDC STANDBY discrete lamp on Event Module 
, i® illuminated (CG 1513). 


6.2.1.5.3 


Record the value of the following signals displayed on the CRT. 


Signal 

a. OG 1331 28V 3200 CPS 
POWER SUPPLY FEEDBACK 

b. CG 1510 + 26 VDC 
STANDBY POWER 


Requirement 
26.6 1 0.6 VRMS 

28.8 (* 3 ) VDC 


6 .2.1.5.4 The PIPA TEMP on the CRT shall be monitored at 15 min., 1 hr. and 
2 hrs. from execution of 6 .2.1.5.2 to Insure that the PIPA 
Temperature Control Loop circuitry is operating to wMHw+fl iin a 
temperature of I 3 O .5 * 1.5F (CG 2300). 

6 .2.1.5*5 Th® IRIG TEMP on the CRT shall be monitored at 15 min., 1 hr., and 
2 hrs. after 6 .2. 1 . 5 .2 is executed to insure that the IRIG 
Temperature (CG 2301) is within 3.0 degrees of the PIPA Temperature. 

6 .2.1.5 .6 At the termination of the 2-hour period, record the PIPA 
(CG 23 OO) and the IRIG Temperature (CG 2301) on the CRT. 


Temperature 
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6.2.1,5 TMU HTR Heater Power On 


6.2.1.5.1 Enter the IMU Standby Mode of operation by engaging the IMU HTR 
MN A and MN B breakers on the Right Hand Circuit Breaker Panel 
(breakers pushed in). 

6 . 2 .1. 5.2 Verify that the IMU +26 VDC STANDBY discrete leap oo Event m~wi. 
is illuminated (CG 1513 ). 


6.2.1.5.3 


Record the value of the following signals displayed on the CRT. 


Signal 

a. CG 1331 20V 3200 CPS 
POWER SUPPLY FEEDBACK 

b. CG 1510 + 28 VDC 
STANDBY POWER 


Requirement 
20.6 ± 0.6 VRMS 

20.8 (±3) VDC 


6.2.1.5.4 The PIPA TEMP on the CRT shall be monitored at 15 min., 1 hr. and 
2 hr8. from execution of 6.2.I.5.2 to insure that the PIPA 
Temperature Control Loop circuitry is operating to a 

temperature of I30.5 * I.5F (CG 2300). 


6.2.I.5.5 The mid TMPon the CRT shall he monitored at 15 min., 1 hr., and 
2 hrs. after 6.2.1.5.2 is executed to insure that the IRIG 
Temperature (CG 2301) is within 3.0 degrees of the PIPA Temperature. 


6.2.1.5.6 At the termination of the 2-hour period, record the PIPA Temperature 
(CG 2300) and the IRIG Temperature (CG 2301) on the CRT. 
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erational Test 


NOTE: This teat shall he performed when only IMU HTR and Computer 
Power is applied. The test shall not be performed when IMU 
OPERATE power is applied. 

6.2.2.1 Verify that IMU STANDBY power (including CMC operate power) is 
applied, IMU OPERATE power is not applied. (G & N IMU HTR MN A 
and MN B breakers engaged. Computer MN A and MN B breakers 
engaged, IMU MN A and MN B breakers disengaged, G/N Power-IMU 
switch on LEB Lighting Control Panel in OFF Position). 

6.2.2.1.1 Using the IZB CMC DSKY, enter VERB 36, ENTR then press RESET. 

6.2.2 CMC Checks 

6.2.2.1 Using the LEB CMC DSKY, enter the following sequence of data into 
the CMC to initiate the DSKY check. Press the BITER pushbutton 
after each entry (denoted by B). 

VERB 21 NOUN 27, E 
77766, B 

6.2.2.2 . DSKY check shall check all the electroluminescent elements by 

displaying the decimal numbers from nine through zero in succession, 
each set of numbers shall be displayed for approximately 5 seconds. 
Verify all elements operable on MDC and LEB CMC DSKY's. VERB-NOUN 
display shall flash. 

6.2.2.2.1 Minus and plus signs shall be displayed. Verify operation on MDC 
and LEB DSKY's. 

6.2.2.2.2 COMP ACTY lamp shall be illuminated for approximately 5 seconds, 
then DSKY shall blank. 


FORM Mfll-M-Z R«V. M4 
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erational Test 


HOTS: This test shall be Performed when only IMU HTR and Computer 
Power is applied. The test shall not be performed when IMU 
OPERATE power is applied. 

6 .2.2.1 Verify that IMU STANDBY power (including CMC operate power) is 
applied, IMU OPERATE power is not applied. (G & N IMU HTR MN A 
and MN B breakers engaged. Computer MN A and MN B breakers 
engaged, IMU MN A and MN B breakers disengaged, G/N Power-IMU 
switch on LEB Lighting Control Panel in OFF Position). 

6 .2.2.1.1' Using the LEB CMC DSKY, enter VTOB 36, ENTR then press RESET. 

6.2.2 CMC Checks 

6 .2.2.1 Using the LEB CMC DSKY, enter the following sequence of data into 
the CMC to initiate the DSKY check. Press the B4TBR pushbutton 
after each entry (denoted by E). 

VERB 21 NOUN 27, E 
77766, E 

6.2.2.2 DSKY check shall check all the electroluminescent elements by 
displaying the dec imal numbers from nine through zero in succession, 
each set of numbers shall be displayed for approximately 5 seconds. 
Verify all elements operable on MDC and LEB CMC DSKY's. VERB-NOUN 
display shall flash. 

6.2.2.2.1 Minus and plus signs shall be displayed. Verify operation on MDC 
and LEB DSKY's. 

6.2.2.2.2 COMP ACTY lamp shall be illuminated for approximately 5 seconds, 
then DSKY shall blank. 


FORM MIXI-W-I MV. S-«4 
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6 .2.2.3 CAUTION and STATUS Displays 

6 .2.2.3.1 Enter VERB 35, ENTR, into LEB CMC DSKY. 

6.2.2.3.2 The following MDC and LEB CMC DSKY displays shall illuminate for 
approximately 5 seconds. 

a. UPLINK ACTY 

b. NO ATT 

c. STBY 

d. KEY REL Flashing 

e. TEMP 

f. GIMBAL LOCK 

g. PROG 

h. RESTART 

i. TRACKER 

j. OPR ERROR Flashing 

k. COMP ACTY 

l. VERB-NOUN Flashing 

m. Plus 88886 in Rl, R2, and R3 

n. PGNS, CMC, and ISS caution lights. (CMC caution shall remain illuminated 

A:' for-approximately60* seconds.) • s . .1 r r .v. .n IC. 

After indications a through 1 go out +88888 shall remain in Rl, R2, R3. 









6.2.2.3 CAUTIOH and STATUS Displays 

6 .2.2.3.1 Enter VERB 35, ENTR, Into LEB CMC DSKY. 

6.2.2.3.2 The following MDC and I£B CMC DSKY displays shall illuminate for 
approximately 5 seconds. 

a. UPLINK ACTY 

b. NO ATT 

e. STBY 

d. KEY REL Flashing 

e. TEMP 

f. GIMBAL LOCK 

g. PROG 

h. RESTART 

i. TRACKER 

J. OPR ERROR Flashing 

k. COMP ACTY 

l. VERB-NOUN Flashing 

m. Plus 88886 in Rl, R2, and R3 

n. PGNS, CMC, and ISS caution lights. (CMC caution shall remain illuminated 

- fbf aKJroijdmately 80* seconds.) ^ + •: s v -.:X r.-r / • :'n , 

After indications a through 1 go out +88888 shall remain in Rl, R2, R3. 
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6.2.2.4 DSKT Pushbutton Cheek 


6 . 2 . 2.4 


6.2.2.4 


6.2.2.4 


6.2.2.4 


gnter *** sequence Into the LEB CMC DSKT. Press the 

ENTER pushbutton after each entry (denoted by E). 

a. VERB 25 HOUR 01, B 

b. 01600, E 

c. 400123, I 

d. -00456, E 

e. -00789, E 

.2 The LEB CMC D8KY shall indicate 400123 In HI, -00456 in R2, and 
-00789 in R3. . ' 

„ 

•3 Enter VERB 05, NOUN 01 into the LEB CMC DSKT. Press the ENTER 
pushbutton. 

.4 Enter 01600 into LEB CMC DSKT. Press the ENTER pushbutton. The 
LEB CMC DSKY shall indicate 00024 in Rl, 77664 in R2, and 77576 in 
R3* Verify. 

•5 Repeat of 6.2.2.4.1 through 6.2.2.4.4 using the MDC CMC D6KY. 

The results shall be as specified in 6.2.2.4.4. 


FORM 
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6 .2.2.4 DSKY Pushbutton Check 

6 .2.2.4.1 Enter the following sequence into the LEB CMC DSKY. Press the 
ETCFER pushbutton after each entry (denoted by E). 

a. VERB 25 NOUN 01, E 

b. 01600, E 

c. +00123, E 

d. -00456, E 

e. -00709, E 

6.2.2.4.2 The LEB CMC DSKY shall indicate +00123 in Rl, -00456 in R2. and 
-00789 in R3. 


6.2.2.4.3 Enter VERB 05, NOUN Ol into the LEB CMC DSKY. Press the ENTER 
pushbutton. 

6 .2.2.4.4 Enter 01600 into LEB CMC DSKY. Press the ENTER pushbutton. The 
LEB CMC DSKY shall indicate 00024 in Rl, 77664 in R2, and 77576 in 
R3» Verify. 

6.2.2.4.5 Repeat of 6.2.2.4.1 through 6.2.2.4.4 using the MDC CMC DSKY. 

The results shall be as specified in 6.2.2.4.4. 
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6.2.2.S 

-- 1 ---1-l-1-1-1-1_1_1_ 

Uplink and Downlink Checks. 

6.2.2.5.1 

Enter VERB 36 Into KX48. Press the ENTER pushbutton, then press 
ERROR RESET 

6.2.2.5.2 

Enter the following sequence into K148. Press the ENTER pushbutton 
after each entry. 


a. VERB 25 NOUN 01 ENTER 

b. 01600, ENTER 

O. 00000, ENTER 
d. 77777, ENTER 
•. 07254, ENTER 

f. VERB 05 NOUN 01, ENTER 

g. 01600, ENTER 

6.2.2.5.3 

CMC Registers Rl, R2, and R3 display on the CRT shall indicate 

00000, 77777, and 07254, respectively. 

6.2.2.6 

CMC Automatic Self-Test 

6.2.2.6.1 

Initiate CMC Self-Test by entering the following sequence into the K-Start. 


a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15 NOUN 01, ENTER 

d. 1366, ENTER 

6.2.2.6.2 

Monitor DSKY until R3 (SCOUNT+2) increments twice. If an error is 
detected, the following will be displayed. 


a. VERB 05 NOUN 31 

b. Rl-01102 

c. R2 - XXXXX c (SFAIL) 

d. R3 - XXXXX c (ERCOUNT) 

6.2.2.6.3 

Terminate Self-Test by entering the following into the K-Start. 


a. VERB 21 NOUN 27, ENTER 

b. 00000, ENTER 
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6.2.2.5.1 


6.2.2.5.2 


6.2.2.6.2 


6.2.2.6.3 


Uplink and Downlink Checks. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then press 
ERROR RESET pushbutton. 

Enter the following sequence into K148. Press the ENTER pushbutton 
after each entry. 

a. VERB 25 NOUN 01 ENTER 

b. 01600, ENTER 

e. 00000, ENTER 

d. 77777, ENTER 

e. 07254, ENTER 

f. VERB 05 NOUN 01, ENTER 

g. 01600, ENTER 

CMC Registers Rl, R2, and R3 display on the CRT shall indicate 
00000, 77777, and 07254, respectively. 

CMC Automatic Self-Test 

Initials CMC Self-Test by entering the following sequence into the K-Start. 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15 NOUN 01, ENTER 

d. 1366, ENTER 

Monitor DSKY until R3 (SCOUNT+2) increments twice. If an error is 
detected, the following will be displayed. 

a. VERB 05 NOUN 31 

b. Rl ■ 01102 

c. R2 ■ XXXXX c (SFAIL) 

d. R3 - XXXXX c (ERCOUNT) 

Terminate Self-Test by entering the following into the K-Start. 

a. VERB 21 NOUN 27, ENTER 

b. 00000, ENTER 
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6 .2.2.7 Parity Pail Test 

6.2.2.7.1 Enter the following into the K-Start. Press the E N T E R pushbutton 
after each entry. 

a. VERB 37, ENTER 

b. 00015, ENTER 

c. VERB 21 NOUN 02, ENTER 

d. 01600, ENTER 

e. 33777, ENTER 

f. VERB 25 NOUN 26, ENTER 

g. 0^000, ENTER 

h. 01600, ENTER 

i. 00003, ENTER 

j. VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKY's ah»n illuminate. 

The PONS caution lamps on the MDC & TJgR annunciator panels shall 
illuminate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKf's and ROWS 1, 2, and 3 shall indicate 00000. 

6 .2.2.7.2 Press the ERROR RESET pushbutton on the K-Start. The RESTART & 
PGNS caution lamps shall extinguish. 

6.2.2.7.3 Enter VERB 36, into the K-START. Press the ENTER pushbutton. 
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6 .2.2.7 Parity Fail Ttest 

6 .2.2.7.1 Enter the following into the K-Start. Press the ENTER pushbutton 

after each entry. . . 

a. VERB 57, ENTER 

b. 00015, ENTER 

r c. VERB 21 NOUN 02, ENTER 

d. 01600, ENTER 

e. 33777, ENTER 

f. VERB 25 NOUN 26, ENTER 

g. 04000, ENTER 

h. 01600, ENTER 

i. 00003, ENTER 
J. VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKY's shall illuminate. 

The PONS caution lamps on the MDC & LEB annunciator panels shall 
illuminate. VERB 05 fluid NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKY's and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.7.2 Press the ERROR RESET pushbutton on the K-Stflurt. The RESTART & 
PGNS caution lamps shall extinguish. 

6.2.2.7.3 Enter VERB 36, into the K-START. Press the ENTER pushbutton. 


Page 
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6.2.2.8 Rupt Lock Test 

6. 2.2.8.1 Enter the following sequence into the K-Start. Press the ENTER 
pushbutton after each entry. 

a. VERB 24 NOUN 01, ENTER 

b. 01600, ENTER 

c. 30001, ENTER 

d. 01600, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 00001, ERTER 

g. 01600, ENTER 

h. 00003, ENTER 
1. VERB 31, ENTER 

The RESTART lamps on the MDC and LEB DSKY's shall illuminate. 

The FGrNS caution lamps on the MDC & LEB annunciator panels shall 
llluninate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKY's and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.8.2 Press the ERROR RESET pushbutton on the K-START. The RESTART 
& PONS caution lamps shall extinguish. 

6.2.2.8.3 Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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6.2.2.8 


i Rupt Lock Test 

1.1 Enter the following sequence into the K-Start. Press the ENTER 
pushbutton after each entry. 

a. VERB 24 NOUN 01, ENTER 

b. 01600, ENTER 

c. 30001, ENTER 

d. 01600, ENTER 

e. VEiJi 25 NOUN 26, ENTER 

f. 00001, ENTER 

g. 01600, ENTER 

h. 00003, ENTER 

i. VERB 31, ENT® 

The RESTART lamps on the MDC and LEB DSKY's shall illuminate. 
The PONS caut ion lamps on the MDC 4 LEB annunciator panels shall 
llljnlnate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKTs and ROWS 1, 2, and 3 shall indicate 00000. 

• 2 Press the ERROR RESET pushbutton on the K-START. The RESTART 
& PGNS caution lamps shall extinguish. 


6.2.2.8.3 Enter VERB 36 Into the K-Start. Press the ENTER pushbutton. 
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6 .2.2 .9 TC Trap Teat 

6.2.2.9.1 Enter the following sequence Into the K-Start. Press the ENTER 
pushbutton after each entry. 

a. VERB 21 NOUN 02, ENTER 

b. 01600, ENTER 

c. 01600, ENTER 

d. VERB 25 NOUN 26, ENTER 

e. 04000, ENTER 

f. 01600, ENTER 

g. 00003, ENTER 

h. VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKT's shall Illuminate. 

The FGNS caution lamps cm the MDC & LEB annunciator panels shall 
illuminate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKY's and RONS 1, 2, and 3 shall indicate 00000. 

6.2.2*9*2 Press the ERROR RESET pushbutton on the K-Start. The RESTART & 
PONS caution lamps shall extinguish. 

6.2.2.9.3 Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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6.2.2.9 TC Trap Test 

6.2.2.9.1 Enter the following sequence into the K-Start. Press the ENTER 
pushbutton after each entry. 

a. VERB 21 NOUN 02, ENTER 

b. 01600, ENTER 

c. 01600, ENTER 

d. VERB 25 NOUN 26, ENTER 

e. 04000, ENTER 

f. 01600, ENTER 

g. 00003, ENtjsR 

h. VERB 30, ENTER 


The RESTART lamps on the MDC & LKB DSKY's «Han illuminate. 

The PGNS caution lamps an the MDC & LEB annunciator panels shall 
illuminate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and UEB CMC DSKJf's and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.9.2 Press the ERROR RESET pushbutton on the K-Start. The RESTART & 
PGiJS caution lamps i extinguish. 

6 .2.2.9.3 Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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6.2.2.10 Nightvatchman Test 

6.2.2.10.1 Enter the following sequence into the K-Start. Press E N T E R 
pushbutton after each entry. 


a< 

b. 

c. 

d. 

e. 

f. 

e« 

h. 

1 . 


VERB 2k NOUN 01, ENTffi 

01600, ENTER 

30001, ENTER 

0l£00, ENTER 

VERB 25 NOUN 26, ENTER 

04000, ENTER 

01600, ENTER 

00003, ENTER 

VERB 30, ENTER 


The RESTART lamps an the MDC & LEB DSKY's shall illuminate. 

The PONS caution lamps on the MDC & t.er annunclator « 

shall illuminate. VERB 05 and NOUN 31 shall be displayed on 
MDC and LEB CMC DSKf and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.10.2 Press the ERROR RESET pushbutton on the K-Start. Bie RESTART & 
FGNS caution- lamps shall extinguish. 

6.2.2.10.3 Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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6.2.2.10 Nlghtvatchman Teat 

6.2.2.10.1 Enter the following sequence into the K-Start. Press E N TER 
pushbutton after each entry. 

a. VERB 2k NOUN 01, ENTER 

b. 01600, ENTER 

c. 30001, ENTER 

d. 01600, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 04000, ENTER 

g. 01600, ENTER 

h. 00003, ENTER 

i. VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKY's shall Illuminate. 

The PONS caution l amp s on the MDC & t.eb annunciator a 
shall llluninate. VERB 05 and NOUN 31 s hall be displayed on 
MDC and LEB CMC DSKY and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.10.2 Press the ERROR RESET pushbutton on the K-Start. Ike RESTART & 
PONS caution lamps shall extinguish. 

6.2.2.10.3 Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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.2.11 CMC Clock Frequency Test 

.2.11.1 Insure that theCMChas been operating for at least 15 min. before 
performing this test. 

.2.11.2 Insure that the IMU 3.2 kc 20 V Supply is available on the 
vertical input to PIPA Scope. 

•2.11.3 Insure that the EPtfT Meter and preset counter plug-in unit are 
connected to 115V, 60 cps power. 

>2.11.3*1 Permit the EPUF to warm up for the length of time required by 
the manufacturer's specification. 

>2.11.4 Connect the signal output from Oscilloscope 4A4-A1 to the input 
channel on the EPUT Meter. 

2.11.5 Set the preset counter to Indicate 96000. 

2.11.6 Set the EPOT meter, to count at the count rate (l megacycle 

or greater). 

2.11.7 Adjust the Trigger level to the point midway between the range 
over which the counter will normally count. 

2.11.8 Bach count cycle shall last approximately 30 seconds. Adjust 
the display time to permit recording the display on the EPUT. 

2.11*9 Record the results of 10 count-cycles. Calculate the average 
time per cycle over the 10 cycles. Record the result. 

2.11.10 Divide 96000 by the average time from 6.2.2.11.9. Record 
the result as 3200 cps frequency. 

2.11.11 Multiply the 3200 cps frequency by 640. Record the result as 
the CMC clock frequency. 

2.11.11.1 The CMCClock Frequency shall be 2048000 ± 5 cps. 
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6.2.2.11 CMC Clock Frequency Test 


6 . 2 . 2 . 11 . 


6 . 2 . 2 . 11 . 


6 . 2 . 2 . 11 , 


6 . 2 . 2 . 11 . 


6.2.2.11 


.1 Insure that theCMChas been operating for at least 15 ain. before 
performing this test. 

.2 Insure that the IMU 3.2 ke 20 V Supply Is available on the 
vertical Input to PIPA Scope. 

.3 Insure that the EPOT Meter end preset counter plug-ln unit are 
connected to 115V, 60 cps power. 

.3*1 Permit the EPOT to warm up for the length of tine required by 
the manufacturer's specification. 

,k Connect the signal output from Oscilloscope 4A4-A1 to the input 
channel on the EPOT Meter. 


6.2.2.11.5 Set the preset counter to indicate 96OOO. 


6.2.2.11 


6 . 2 . 2 . 11 , 


6.2.2.11 


6.2.2.11 


6.2.2.11 


6.2.2.11 


.6 Set the EPOT meter, to count at the wwiHmimi count rate (l megacycle 
or greater). 

.7 Adjust the Trigger Level to the point midway between the range 
over which the counter will normally count. 

.8 Each count cycle shall last approximately 30 seconds. Adjust 
the display time to permit recording the display on the EPOT. 

.9 Record the results of 10 count-cycles. Calculate the average 
time per cycle over the 10 cycles. Record the result. 

.10 Divide 96000 by the average time from 6.2.2.11.9. Record 
the result as 3200 cps frequency. 

,11 Multiply the 3200 cps frequency by 640. Record the result as 
the CMC clock frequency. 


6.2.2.11.11.1 Hie CMC Clock Frequency shall be 2048000 ± 5 cps. 
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6.2.3 Operate Power Ob Test 

6.2.3.1 IMU Operate Power On 

CAUTION: The sequences specified in this test must he adhered 
to. Deviations may necessitate recalibration of the inertial 
components. 

NOTE: Disregard the GIMBAL LOCK Indicator until the completion 
of step 6.2.3.1.6. 

6 .2.3*1*1 The following Command Module switches and circuit breakers shall 
be in the following state: 

Right Hand Circuit Breaker Panel 

a. GUIDANCE/NAVIGATION COMPUTER MN A and MN B breakers on (pushed in) 

b. GUIDANCE/NAVIGATION IMU HTR MN A and MN B breakers on (pushed in) 

c. GUIDANCE/NAVIGATION IMU MN A and MN B breakers off (pulled out) 

d. GUIDANCE/NAVIGATION OPTICS MN A and MN B breakers off (pulled out) 

LEB Lighting Control Panel 

e. G/N Power - IMU set to OFF 

f. G/N Power - Optics set to OFF 

6 .2.3*1*2 Switches and selectors on the G & N Indicator control panel 
be set as follows: 


a. OPTICS MODE to MANUAL 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE to 8XT 

e. RETICUS BRIGHTNESS to minimum brightness position 

6.2.3*1*3 Adjust the Command Module MDC and lkb Lighting Controls to 
minimum Intensity for proper readout of G & N Displays. 
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6.2.3 Operate Power On Test 

6.2.3.1 IMU Operate Power On 

CAUTION: The sequences specified in this test must be adhered 
to. Deviations may necessitate recalibration of the inertial 
components. 

NOTE: Disregard the G3MBAL LOCK indicator until the completion 
of step 6.2.3*1.6. 

6.2.3«1*1 The following Command Module switches fluid circuit breakers shall 
be in the following state: 

Right Hand Circuit Breaker Panel 

a. GUIDANCE/NAVIGATIOlf COMHJTER MN A fluid MN B breakers on (pushed in) 

b. GUIDANCE/NAVIGATION IMU HTR MN A fluid MN B breakers on (pushed in) 
e. GUIDANCE/NAVIGATION IMU MN A and MN B breakers off (pulled out) 

d. GUIDANCE/NAVIGATION OPTICS MN A and MN B breakers off (pulled out) 

US Lighting Control Panel 

e. O/N Power - IMU set to OFF 

f. O/N Power - Optics set to OFF 


6.2.3.1.2 


Switches and selectors on the G&N Indicator control panel «hAn 
be set as follows: 


a. OPTICS MODE to MANUAL 

b. CONTROLLTO COUPLING to DIRECT 
C. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

6 .2.3*1.3 Adjust the Cannand Module MDC fluid USB Lighting Controls to 
minimum intensity far proper readout of G & N Displays. 
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6.2.3.1.4 Set up the ACE analog recorders to monitor the following measurements 
(set chart speed to 5 mm/sec): 

a« CG 2117 IGA Servo Error In Phase * * 

b. CG 2177 OGA Servo Error In Phase 

c. CG 2147 MGA Servo Error In Phase 

d. CG 2112 IG IX Resolver Output Sin 

e. CG 2172 OG IX Resolver Output Sin 

f. OG 2142 MG IX Resolver Output Sin 

g. OG 1040 +120 VDC PIPA Supply DC Level 

CAUTION: Before proceeding, insure that the G & H System has been 
, operating in the STANDBY MODE (power configuration as defined in 
6.2.3.1) for a minimum period of 2 hours. Exceptions to this 
requirement are noted in 6.2.5.2.9. 

CAUTION NOTE: If the requirements of 6.2.3.1.6 are not met, remove 
3MU operate power iamediately by placing the G/N POWER-IMU switch 
on the LEB Lighting Control Panel to OFF. 

6.2*3.l.^ Perform the following sequence: 

a. Turn on the IMU MN A and MN B circuit breakers on the Right 
Hand Circuit Breaker Panel (breakers pushed in). 

b. Start Anal og Recorders. 

c. Place G/N Power - IMU switch on the USB Lighting Control Panel 
toIMU(switch toggle up). 

6«2«3«L6 Immediately begin monitoring the following measurements. 

a. The IMU Operate Power is +20.8 ±. 3VDC (CO 1500). Verify on CRT. 

b. (to the recorders, verify that oscillations are not sustained 
and that a null is achieved within 10 seconds of power 
application in 6.2.3.1.5 on the following measurements: 

CG 2112, IG IX Resolver Output Sin 
CG 2142, MG IX Resolver Output Sin 
CG 2172, OG IX Resolver Output Sin 

e. On the CRT, verify the absence of the +120 VDC PIPA supply 
(CG 1040) for a period of 90 + 10 seconds following power 
application in 6.2.3.1.5. After approximately 100 seconds, 
the voltage shall read +120 * 6 VDC. 
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6.2.3.1.4 Set up the ACE analog recorders to monitor the following measurements 
(set chart speed to 5 mn/sec): 

a. CO 2117 IGA Servo Error In Phase • • 

b. CG 2177 OGA Servo Error In Phase 

c. CG 2147 MGA Servo Error In Phase 

d. CG 2112 IG IX Resolver Output Sin 

e. CG 2172 OG IX Resolver Output Sin 

f. OG 2142 MG IX Resolver Output Sin 

g. CG 1040 +120 VDC PIPA Supply DC Level 

CAUTION: Before proceeding, insure that the G&N System has been 
. operating in the STANDBY MODE (power configuration as defined in 
6.2.3.1) for a minimum period of 2 hours. Exceptions to this 
requirement are noted in 6.2.5.2.9. 

CAUTION NOTE: If the requirements of 6.2.3.1.6 are not met, remove 
IMU operate power immediately by placing the G/N POWER-IMU switch 
on the LEB Lighting Control Panel to OFF. 


6.2.3.1*5 Perform the following sequence: 

a. Turn on the IMU MN A and MN B circuit breakers an the Right 
Hand Circuit Breaker Panel (breakers pushed in). 

b. Start Analog Recorders. 

c. Place G/N Power - IMU switch on the LEB Lighting Control Panel 
toIMU(switch toggle up). 

6.2.3.1.6 I m m ediately begin monitoring the following measurements. 

a. The IMU Operate Power is +26.8 ±. 3VDC (OG 1500). Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained 
and that a null is achieved within 10 seconds of power 
application in 6.2*3.1.^ on the following measurements: 

CG 2112, IG IX Resolver Output Sin 
CG 2142, MG IX Resolver Output Sin 
CG 2172, OG IX Resolver Output Sin 

e. On the CRT, verify the absence of the +120 VDC PIPA supply 
(CG 1040) for a period of 90 + 10 seconds following power 
application in 6.2.3.1.5. After approximately 100 seconds, 
the voltage shall read +120 ± 6 VDC. 
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6.2.3*1*7 Insure that the following alarm lamps are not lighted on o & N LEB 
Display Panel. 


a. CMC Warning 

b. ISS Warning . . 

c. PONS Caution 

6.2.3.1.8 Verify that the PROGRAM ALARM lamp on the DSKY's does not light 

with VERB 05 NOUN 31 and R1 ■ 00213 displayed. 

6.2.3*1*9 The 00, 10, and MO CDU angles shall be 00000 ± 00150. Verify on CRT. 

6.2.3*1*10 Verify that the following secondary power supply voltages are 
not flashing on the CRT display. 

Table VI. Secondary Power Supply Voltages 

Meas. Signal 

No. 


+120 VDC PIPA SUPPLY 

+20 VDC PIPA SUPPLY 

-20 VDC PIPA SUPPLY 

+4 VDC CDU SUPPLY 

-28 VDC ELECTRONICS 

+14 VDC CMC SUPPLY 

+4 VDC CMC SUPPLY 

3MU 28 V 800 CPS 1 pet 0 ph 

3MU 20 V 800 CPS 5 pet ph A 

IMU 28 V 800 CPS 5 pet ph B 

3.2KD 28 V SUPPLY 

2.5 VDC TM BIAS 


1 00 1040 

2 CO 1051 

3 00 1052 

4 CG 1070 

5 00 1100 
6 00 1020 

7 00 1030 

8 00 1201 
9 00 1202 

10 OG 1203 

u 00 1331 
12 00 1110 
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6.2.3.1.7 Insure that the following alarm lamps are not lighted on 0 & H LEB 

Display Panel. 



a. CMC Warning 



b. ISS Warning 



c. FGNS Caution 



6.2.3.1.8 Verify that the PROGRAM ALARM lamp on the DSKf's does not light 

with VERB 05 NOUN 31 and R1 = 00213 displayed. 


6.2.3.1.9 The 00, IG, and MG CIXJ angles shall be 00000 ± 00150. Verify on CRT. 

6.2.3.1.10 Verify that the following secondary power supply voltages are 

1 not flashing cm the CRT display. 


Table VI. 

Secondary Power Supply Voltage 

8 

Meas. 

Signal 


No. 



1 OG 1040 

+120 VDC PIPA SUPPLY 


2 CG 1051 

+20 VDC PIPA SUPPLY 


3 0G 1052 

-20 VDC PIPA SUPPLY 


4 0G 1070 

+4 VDC CDU SUPPLY 


5 OG 1100 

-26 VDC ELECTRONICS 


6 0G 1020 

+14 VDC CMC SUPPLY 


7 OG 1030 

+4 VDC CMC SUPPLY 


8 CG 1201 

IMU 26 V 800 CPS 1 pet 0 ph 

9 CG 1202 

IMU 28 V 800 CPS 5 pet ph A 

10 CG 1203 

IMU 26 V 800 CPS 5 pet ph B 

U OG 1331 

3.2KC 28 V SUPPLY 


12 CG 1110 

2.5 VDC TM BIAS 
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6.2.3*2 

6.2.3*2.1 


Optics Power On 

Optics power shall he applied hy actuating the G&N OPTICS MN A 
and OPTICS MR B breakers on the Right Hand Circuit Breaker Panel- 
(breakers pushed in), and placing G/N Power -OPTICS switch on the 
LEB Lighting Control Panel to ON. 


6.2.3.2.2 OPTICS +26 VDC discrete shall be issued (CG 1533). Verify by 
observing that the OPTICS lamp on Event Module is illuninated. 
Verify that the +26 VDC OFTX OPERATE BUS (CG 1530) is +28.8 * 
Record the indication on the CRT. 


3 VDC. 


6.2.3.2.3 

6*2.3.3 

6.2.3.4 

6*2.3.5 


Verify the following secondary power supply voltages on the CRT are 
not flashing: 

CG 1211 OFTX 28 V 800 CPS 1 pet 0 ph 
CG 1212 OFTX 800 CPS 5 pct-90ph 

Enter and verify VERB 40 NOUN 20 into Kl48^ Press the ENTER 
pushbutton to advance the system to the Zero CDU mode. 

Enter and verify VERB 4l, NOUN 20 into KL48. Press the ENTER 
pushbutton to advance the system to Coarse Align under CMC control. 
The VERB NOUN display on CRT shall flash and indicate 21-22. 

Enter and verify +00000 into KLkQ three times, pressing the ENTER 
pushbutton after each entry. 


Page 


39 


FORM Mill —M—1 MV. M4 






I/D 1002325 


NORTH AMERICAN AVIATION, INC. APOLLO G&N Soecifica£ion 

SPACE and INFORMATION SYSTEMS DIVISION OpeClIlCailOn 

18814 LAKtWOOD BLVO., DOWNEY. CALIFORNIA ND1002325 REV (j 


CODE IDENT. NO. 03953 


[NUMBER 


REVISION LETTER 


JL.I I I 


PAGE 


6.2.3.2 Optics Power On 


6.2.3.2.1 


6.2.3.2.2 


6.2.3.2.3 


6.2.3.3 


6.2.3.4 


6.2.3.5 


Optics power shall be applied by actuating the G&N OPTICS MN A 
and OPTICS MN B breakers on the Right Hand Circuit Breaker Panel- 
(breakers pushed in), and placing G/n Power -OPTICS switch on the 
LEB Lighting Control Panel to ON. 

OPTICS +20 VDC discrete shall be issued (CG 1533). Verify by 
observing jhat the OPTICS lamp on Event Module is illuminated. 
Verify that the +28 VDC OPTX OPERATE BUS (CG 1530) is +28.8 * 3 VDC 
Record the indication on the CRT. 

Verify the following secondary power supply voltages on the CRT are 
not flashing: 

0G 1211 OPTX 28 V 800 CPS 1 pet 0 ph 
CG 1212 OPTX 800 CPS 5 pct-90ph 

Enter and verify VERB kO NOUN 20 into Kl48^ Press the ENTER 
pushbutton to advance the system to the Zero CDU mode. 

Enter and verify VERB kl, NOUN 20 into KL48. Press the ENTER 
pushbutton to advance the system to Coarse Align under CMC control. 
The VERB NOUN display on CRT shall flash and indicate 21-22. 

Enter and verify +00000 into KU8 three times, pressing the ENTER 
pushbutton after each entry. 
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6.2.4 


6.2.4.1 


6.2.4.2 


6.2.4.3 


6 .2.4.4 


6.2.4.5 


6.2.4.6 


0 & H System Power Supplies Test 

Proceed with this test if 6.2.3, Operate Power On Test, has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6 . 2.5.2, Turn On 
Procedure, before proceeding with this test. Insure that the DPJ 
Operate Power has been on for at least 15 minutes before proceeding 
with this test. 

E nter the following sequence into the K-Start. Verb 4l NOUN 20, 
HiTER; +00000 ENTER; +00000 INTER, +00000 ENTER. 

Insure that OPERATE power has been applied for at least 15 minutes. 
Verify that the discretes listed below have been issued by noting 
that the event lamps on the specified Event Module axe illuminated. 

a. IMU STANDBY POWER (CG 1513) 

b. CMC OPERATE POWER (CG 1523) 

c. OFTX OPERATE POWER (CG 1533) 

Thm IRIG and PIPA Pulse Torque DC supply shall demonstrate the 
following requirements. The DC output voltages shall be as 
follows. Record the indicated voltages on the CRT. 

a. The 120 volt PIPA Power Supply output voltage be 

120 * 6 VDC (CG 1040). 

b. The PIPA +20 VDC Supply output voltage shall be +20 * 1.2 VDC 
(CG 1051). 

c. The PIPA -20 VDC output voltage shall be - 20 * 2 VDC (OG 1052). 

The minus 20 VDC Electronics Power Supply output voltage «h«n be 
-27.5 * 6*0 VDC (CG 1100). Record the indicated voltage displayed 
on the CRT. 

Power Supplies 


Record the indicated voltage display on the CRT. 

a. The +14 VDC CMC Power output voltage shall be +14.0 * 0.4 VDC 
(OG 1020). 

b. The +4 VDC CMC Power Supply output voltage gh*n be +4.00 

* 0.20 VDC (CG 1030). 

c. The +4 VDC CEU Power Supply output voltage ^11 be 

* 4.0 ± 0.2 VDC. 

d. The +2.50 TM BIAS Supply output voltage shall be 2.50+0.05 vdc 
(CG 1110). 
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6.2.4 

GAN System Power Supplies Test 

6.2.4.1 

Proceed with this test if 6.2.3, Operate Power On Test, has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, Turn On * 
Procedure, before proceeding with this test. Insure that the IMU 

Operate Power has been on for at least 15 minutes before proceeding 
with this test. 

6.2.4.2 

Enter the following sequence into the K-Start. Verb 4l HOUR 20, 

ENTER; +00000 ENTER; +00000 ENTER, +00000 ENTER. 

6.2.4.3 

Insure that OPERATE power has been applied for at least 15 minutes. 

Verify that the discretes listed below have been issued by noting 
that the event lamps on the specified Event Module are illuminated. 

a. IMU STANDBY POWER (CG 1513) 

b. CMC OPERATE POWER (CG 1523) 

c. OPEX OPERATE POWER (CG 1533) 

6.2.4.4 

The IRIG and PIPA Pulse Torque DC supply shall demonstrate the 
following requirements. The DC output voltages shall be as 
follows. Record the indicated voltages an the CRT. 


a. The 120 volt PIPA Power Supply output voltage ««h»n be 

120 ± 6 VDC (CG 1040). 

b. The PIPA +20 VDC Supply output voltage shall be +20 ± 1.2 VDC 
(CG 1051). 

c. The PIPA -20 VDC output voltage shall be - 20 ^ 2 VDC (CG 1052). 

6.2A.5 

The minus 26 VDC Electronics Power Supply output voltage shall be 
-27.5 * 6.0 VDC (CG 1100). Record the indicated voltage displayed 
on the CRT. 

6.2.4.6 

Power Supplies 


Record the indicated voltage display on the CRT. 


a. The +14 VDC CMC Power output voltage shall be +14.0 ± 0.4 VDC 
(CG 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.00 

* 0.20 VDC (CG 1030). 

c. The +4 VDC CDU Power Supply output voltage «h«il be 

* 4.0 ± 0.2 VDC. 


d. The +2.50 TM BIAS Supply output voltage shall be 2.50±0.05 vdc 
(CG 1110). 
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6 .2.4.7 Twenty-eight volt, 800 CPS Power Supplier - the following values 
s hall be measured with the guidance reference clock synchronizing 
input pulses. Record the Indicated voltage displayed on the CRT. 

a. IMU +20 V, 800 CPS 1 per cent 0 degree voltage «>i«n be 
+28.0 * 0.6 VAC (CG 1201). 

b. IMU 28 V, 800 CPS, 5 per cent Fh A -90 degree voltage hHaII 
be 28.0 ± 1.4 VAC (CG 1202). 

ci IMU +28 V, 800 CPS 5 per cent Ph B 0 degree voltage 
be 28.0 ± 2.1 VAC (CG 1203). 

d. Optics 4-28 V, 800 CPS 1 per cent 0 degree voltage be 

28.0 * 0.6 VAC (CG 1211). 

e. Optics 4-26 V, 800 CPS 5 per cent -90 degree voltage be 

28.0 * 1.5 VAC (OG 1212). 

6.2.4.S IMU 3200 CPS Supply 

The 20 V 3200 CPS Supply feedback output voltage be 

28.6 ± 0.6 volts RMS (OG 133^)* Record the indicated voltage 
displayed an the CRT. 

6 .2.4.9 Plus 28 VDC Busses 

Record the indicated voltage displayed on the CRT. 

a. The 4-28 VDC IMU OPERATE (Buss No. l) output voltage shall be 

28.8 ( 4 - 3 , - 3 ) VDC under normal system load (CG 1500). 

b. The 428 VDC IMU STANDBY (Buss No. 2) output voltage be 

28.8 ( 43 , - 3 ) VDC under normal system load (CG 1510). 

c. The +28 VDC IMU STANDBY (Buss No. 3 ) output voltage «h«i i be 

28.8 ( 43 , - 3 ) VDC under normal system load (CG 1520). 

+ 28 VDC OFTX OPERATE (Buss No. 4) output voltage be 

28.8 ( 43 , - 3 ) VDC under normal system load (CG 1530). 

6.2.4.10 Noise 

a. The +14 VDC CMC Power Supply RMS noise shall be less than 0.4 
volt (CG 1021). 

b. The 44 VDC CMC Power Supply noise peak shall be less than 0.4 

volt pp (CG 1031.).-. _ 

6.2.4.11 IMU 1^/CMC Sync Phase Difference 

The Phase difference between the 3.2 kc supply and CMC sync 
shall be 0 ±10 (NG 1338). Record the phase difference as 
indicated on the CRT. 
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6 .2.4.7 Twenty-eight rolt, 800 CP 8 Power Supplier - the following values 
shall be measured with the guidance reference clock synchronising 
input pulses. Record the Indicated voltage displayed on the CRT. 

a. IMU +26 V, 800 CPS 1 per cent 0 degree voltage «hnii be 
+28.0 * 0.6 VAC (CG 1201). 

b. IMU 28 V, 800 CPS, 5 per cent Fh A -90 degree voltage «h*n 
be 28.0 ± 1.4 VAC (CG 1202). 

c. IMU +28 V, 8 00 CPS 5 per cent Fh B 0 degree voltage 

be 28.0 ± 2.1 VAC (CG 1203). ^ 

d. Optics +28 v, 800 CPS 1 per cent 0 degree voltage shall be 
28.0 ± 0.6 VAC (CG 1211). 

e. Optics +28 V, 800 CPS 5 per cent -90 degree voltage »h*n be 
28.0 ± 1.5 VAC (CG 1212). 

6 .2.4.8 IMU 3200 CPS Supply 

The 28 V 3200 CPS Supply feedback output voltage shall be 
28.6 * 0.6 volts RMS (OG 1331). Record the indicated voltage 
displayed on the CRT. 

6.2.4.9 Plus 26 VDC Busses 


Record the indicated voltage displayed on the CRT. 

a * ^? e Q + ?® op ERATE (Buss Ho. l) output voltage shall be 

26.8 (+ 3 , - 3 ) VDC under normal system load (CG 1500). 

b * STANDBY (Buss No. 2) output voltage «h«n be 

28.8 (+ 3 , - 3 ) VDC under normal system load (CG 1510). 

C * pro STANDBY (Buss No. 3) output voltage «h«n be 

28.8 (+ 3 , - 3 ) VDC under normal system load (CG 1520). 

OFTX OPERATE (Buss No. 4) output voltage «h«i i be 
*3) VDC under normal system load (CG 1530). 

6.2.4.10 Noise 


a. The +14 VDC CMC Power Supply RMS noise shall be less than 0.4 
volt (CG 1021). 

b. The +4 VDC CMC Power Supply noise peak shall be less than 0.4 
volt pp (CG 1031 

6.2.4.11 IMU 1^/CMC Sync Phase Difference 


betw ** n the 3.2 kc supply and CMC sync 
shall be 0 1 10 (NG 1336). Record the phase difference as 
indicated on the CRT. 
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6.2.4.12 Miscellaneous Checks. - The following miscellaneous signals are 
required to supply data for system evaluation in event of 
failure, or for trend analysis of system performance. Record 
the values of the following signals displayed on the CRT. 

a. CG 4300 CMC Temperature 

b. CG 6020 PIPA Calibration Module Temperature 

c. 00 6021 IMU 800 CPS 5 Per cent Temperature 

6.2.4.13 Set the G/N POWER-OPTICS twitch on the LEB Lighting Control Panel 
to OFF. 
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6.2.4.12 


Miscellaneous Checks. - The following miscellaneous signals are 
required to supply data for system evaluation in event of 
failure, or for trend analysis of system perfornance. Record 
the values of the following signals displayed on the CRT. 


00 4300 

0 G 6020 

00 6021 


CMC Temperature 

PIPA Calibration Module Temperature 
IMU 800 CPS 5 per cent Temperature 


6.2.4.13 


Set the G/N POWER-OPTICS Switch bn the LEB Lighting Control Panel 
to OFF. 
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6,2,5 Gneral Turn Off and Turn On Procedure 

NOTE: This procedure shall he utilized any time after performing 
6.1.3 Prepover Application Requirements, 6.2,1, Standby Power On 
Test, and 6.2.3, Operate Power on Test, to turn on or turn off the 
G&N System. Appropriate portions of this procedure will be referenced 
in other tests. 

6.2.5.1 Turn Off Procedure 

CAUTJON: This procedure must be performed in the sequence specified. 
Failure to adhere to this sequence may require calibration of the 
Inertial components. 

6.2.5.1.1 Enter the following sequence into the K-lltd« 

a. VERB kl NOUN 20, ENTER 

b. +00000 ENTR 

c. +O0OQ0 ENTR 

d. +09000 ENTR 

Verify that the GIMBAL LOCK indicator on the DSKY's is illuminated. 

6.2. 5 .1.2 Set the following switches on the G&N Indicator Control Panel to the 
positions designated, 

a. OPTICS MODE to MANUAL 

b. CONTROLLER MODE to DIRECT 

c. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SIAVE TO SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

6,2.5,1*3 Set the G/N Power - IMU switch on the I££ Lighting Control Panel 
to OFF and G&N IMU MN A and MN B circuit breakers on the Right 
Hand Circuit Breaker panel to OFF (breakers pulled out), 

6,2.5.1.^ Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the minimum 
brightness - OFF position, 

6.2,5.1*5 Set the IMU HTR MN A and MN B circuit breaker on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 
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6.2.5 Gneral Turn Off and Turn On Procedure 

NOTE: This procedure shall be utilized any time after performing 

6.1.3 Prepaver Application Requirements, 6.2.1, Standby Power On 
Test, and 6.2.3. Operate Power on Test, to turn on or turn off the 
G&N System. Appropriate portions of this procedure will be referenced 
in other tests. 

6.2.5»1 Turn Off Procedure 

CAUTION: This procedure must be performed in the sequence specified. 
Failure to adhere to this sequence may require calibration of the 
inertial components. 

6.2.5.1.1 Enter the following sequence into the K-148. 

a. VERB 111 NOUN 20, ENTER 

b. +00000 ENTR 

c. +00000 ENTR 

d. +09000 ENTR 

Verify that the GIMBAL LOCK indicator on the DSKY*s is illuminated. 

6.2.5.1.2 Set the following switches on the G&N Indicator Control Panel to the 
positions designated. 

a. OPTICS MODE to MANUAL 

b. CONTROLLER MODE to DIRECT 

c. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

e. RETICIE BRIGHTNESS to minimum brightness position 

6.2. 5 .1.3 Set the g/n Power - IMU switch cm the IEB Lighting Control Panel 
to OFF and G&N IMU MN A and MN B circuit breakers on the Right 
Hand Circuit Breaker panel to OFF (breakers pulled out). 

6.2. 5 .1.4 Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the tjib Lighting Control Panel to the minimum 
brightness - OFF position. 

6 .2. 5 .1.5 Set the IMU HTR MN A and MN B circuit breaker on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 
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6 . 2 . 5 .1.6 Set the COMPUTER MR A and MR B Circuit breakers on the Right And 
Circuit Breaker panel to OFF (breakers pulled out). 

6.2.5. 1.7 Set the oat Power AC1-OFF-AC2 Switch on the Right Hand Circuit 
breaker panel to OFF and the G&N POWER AC1 and AC2 circuit 
breakers to OFF (breakers pulled out). 

6*2. 5 .1*8 Set the G / N POWER - OPTICS switch on the LEB Lighting Control 

Panel to OFF and G&N OPTICS MN A and MN B breakers on the Right 
Hand circuit breaker panel to OFF. 

6 . 2 . 5 . 1.9 verify that the ICTC is supplying inertial components heater power 

to the G&M System, mis will be indicated by the following on 
the PTC* 

a. G&N ON (PTC inhibit) light not illuminated. 
b * IMU o Te^p/heater current meter indicates IMU temperature of 

6.2.5.2 Turn ON frocedure 

6.2.5.2.1 Set or verify the following G&H Indicator Control Panel switches to 
the position indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to MANUAL 

c. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED te DIRECT 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f • RETICLE BRIGHTNESS to minimum brightness posit on. 

6.2.5.2.2 Insure that interfacing system EPS and ECS are turned on and 
operating properly. 

CAUTION: The remaining procedure must be followed in sequence 
specified. Failure to adhere to this sequence may require 
re calibration of the inertial components. 
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6.2.5 

6.2.5 

6.2.5 

6.2.5. 


.1.6 


1.7 


1#8 


6.2.5 

6.2.5 


.2.1 


Set the COMPUTER J?f A and MN B Circuit breakers on the Right 
Circuit Breaker panel to OFF (breakers pulled out). 80 

Set the OUT Rover AC1-0FF-AC2 Switch on the Right Circuit 
breaker panel to OFF and the G&N POWER AC1 and AC2 circuit 
breakers to OFF (breakers pulled out). 

Set the G/W POWER - OPTICS switch on the LEB Lighting Control 
Panel to OFF and G&N OPTICS MN A and MN B breakers on the Right 
Hand circuit breaker panel to OFF. 


1.9 Verily that the ICTC is supplying inertial components heater power 
to the G&N System. This will be indicated by the following on 
the PTC. 


a. 

b. 


G&N ON (PTC inhibit) light not illuminated • 

IMU Temp/heater current meter indicates IMU temperature of 
130 ± 5 F. 


Turn ON Procedure 

Set or verify the following G&N Indicator Control Panel switches to 
the position indicated. 


a. CONDITION LAMPS to ON 

b. OPTICS MODE to MANUAL 

c. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED t# DIRECT 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness posit on. 

6.2.5.2.2 Insure that interfacing system EPS and ECS are turned on and 
operating properly. 

CAUTION: The remaining procedure must be followed in sequence 
specified. Failure to adhere to this sequence may require 
recalibration of the inertial components. 
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6.2.5.2.3 

6.2.5.2.4 


6.2.5.2.5 


6.2.5.2.5.1 


6 .2.5.2.6 


6.2.5.2.7 


6 .2.5.2.8 


6 .2.5.2.8.1 


6 .2.5.2.8.2 


Energize the GWUMU HTR, MN A and MN B breakers on the Right 
Hand Circuit Breaker panel (breakers pushed in). 

Energize the G4N COMPUTER MN A and MN B breakers on the Right 
Hand Circuit Breaker panel (breakers pushed in). If the ST BY indicator 
on the DSKY is illuminated, press the ST BY pushbutton for approximately 
3 seconds until the STBY indicator extinguishes. Enter VERB 61 into 
K148 and press the ENTER pushbutton. Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify +14 
and +4 VDC AGC power supply outputs on CRT display. Voltages shall be 
+14±0.4V (CG 1020) and +4+0.2 (CG 1030). 

Set the G«N POWER AC1 and AC2 breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). Set the G&N POWER 
ACl-OFF u AC2 switch to AC1. 

Set the G&N DSKY and Display Panel brightness to the minimum a 
acceptable level by manipulation of LIGHTS - NUMERICS control on 
both Left Hand circuit breaker panel and LEB light Control panel. 

Disregard all alarm indication on the CMC DSKY panels. Enter VERB 36 
into K148. Press ENTER pushbutton. Press ERROR RESET pushbuttons 
on K-Start. All computer alarms except the Gimbal Lock Indicator on 
the Main Display Console (MDC) and LEB AGC DSKY shaH clear. Verify 
registers Rl, R2, and R3 on the DSKY's are cleared. 

Clear the CMC erasable memory by entering the following sequence 
into the K-Start. a. VERB 57, press ENTER 
b. 00015, press ENTER 

Initiate CMC Self-Test by entering the following into the K-Start: 

a. VERB 21 NOUN 27, ENTER | 

b. 77777, ENTER 

c. VERB 15 NOUN 01, ENTER 

d. 01366, ENTER 

Monitor DSKY until R3 (SCOUNT+2) increments twice. If an error is 
detected, the following will be displayed: 

a. VERB 05 NOUN 31 

b. Rl ■ 01102 

c. R2 - XXXXX c (SFAIL) 

d. R3 - XXXXX c (ERCOUNT) 

Terminate Self-Test by entering the following into the K-Start. 

a. VERB 21 NOUN 27, ENTER 

b. 00000, ENTER 
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Energize the G&N IMU HTR, MN A and MN B breakers on the Right 
Hand Circuit Breaker panel (breakers pushed in). 


Energize the G&N COMPUTER MN A and MN B breakers on the Right 
Hand Circuit Breaker panel (breakers pushed in). If the STBY indicator 
on the DSKY is illuminated, press the STBY pushbutton for approximately 
3 seconds until the STBY Indicator extinguishes. Enter VERB 61 into 
K148 and press the ENTER pushbutton. Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify +14 
and +4 VDC AGC power supply outputs on CRT display. Voltages shall be 
+14*0.4V (CO 1020) and+4+0.2 (CG 1030). 


Set the GIN POWER AC1 and AC2 breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). Set the G&N POWER 
AC1-OFF-AC2 switch to AC1. 


Set the GIN DSKY and Display Panel brightness to the minimum a 
acceptable level by manipulation of LIGHTS - NUMERICS control on 
both Left Hand circuit breaker panel and LEB light Control panel. 

Disregard all alarm indication on the CMC DSKY panels. Enter VERB 36 
into K148. Press ENTER pushbutton. Press ERROR RESET pushbuttons 
on K-Start. AH computer alarms except the Gimbal Lock Indicator on 
the Main Display Console (MDC) and LEB AGC DSKY shall clear. Verify 
registers Rl, R2, and R3 on the DSKY's are cleared. 

Clear the CMC erasable memory by entering the following sequence 
into the K-Start. a. VERB 57, press ENTER 
b. 00015, press ENTER 

Initiate CMC Self-Test by entering the following into the K-Start: 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15 NOUN 01, ENTER 

d. 01366, ENTER 


Monitor DSKY until R3 (SCOUNT+2) increments twice. If an error is 
detected, the following will be displayed: 

a. VERB 05 NOUN 31 

b. Rl - 01102 

c. R2 - XXXXX c (SFAIL) 

d. R3 ■ XXXXX c (ERCOUNT) 

Terminate Self-Test by entering the following into the K-Start. 

a. VERB 21 NOUN 27, ENTER 

b. 00000, ENTER 
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6.2.5.2.9 


NOTE: Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with the 
following exceptions: 

4. If the G&N System has been in the power off state for less than 
5 days with the gimbals in the parked position (<T, 0*. 90°) and 
the system has not been moved, allow 15 minutes to elapse before 
proceeding. 

b. If the G&N System has been turned off for less than 15 minutes 
allow 90 seconds to elapse before proceeding. 

c. If the G&N System has been turned off with the gimbals in the 
unparked position for more than 15 minutes but less than 2 hours 
allow a warmup time equal to the time off to elapse before 
proceeding. 

CAUTION: If the requirements of 6.2.5.2.10 ere not met. remove 
IMU Operate Power Immediately by setting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

After the required warmup time has elapsed set the G&N IMU MN A and 
MN B circuit breaker on the Right Hand circuit breaker panel to ON 
(breaker pushed in), and the G/N POWER - IMU switch on the LEB 
Lighting Control panel to the ON position (toggle up). 
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NOTE: Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with the 
following exceptions: 

4. If the G&N Sj ^tem has been in the power off state for less than 
5 days with the gimbals in the parked position (0V 0*. 90*) and 
the system has not been moved, allow 15 minutes to elapse before 
proceeding. 

b. If the G&N System has been turned off for less than 15 minutes 
allow 90 seconds to elapse before proceeding. 

c. If the G&N System has been turned off with the gimbals in the 
unparked position for more than 15 minutes but less than 2 hours 
allow a warmup time equal to the time off to elapse before 
proceeding. 

CAUTION: If the requirements of 6.2.5.2.10 are not met, remove 
IMU Operate Power immediately by setting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

6.2.5.2.9 After the required warmup time has elapsed set the G&N IMU MN A and 
MN B circuit breaker on the Right Hand circuit breaker panel to ON 
(breaker pushed in), and the G/N POWER - IMU switch on the LEB 
Lighting Control panel to the ON position (toggle up). 
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Immediately begin monitoring the following measurements. 

a. On the CRT verify that IMU Operate Power is *28.8 *3 VDC 
(CG 1500). 

b. On the meter modules verify that oscillations are not sustained 
and that a null is achieved within 10 seconds of power applica¬ 
tion on the following measurements: 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 
CG 2172 OG IX Resolver Output Sin 

c. On the CRT verify the absence of the +120 VDC PIPA Supply 
(CG 1040) for a period of 90*10 seconds following power applica¬ 
tion. After approximately 100 seconds, the voltage shall read 
+120 ±6 VDC. 


6.2.5.2.11 


6.2.5.2.12 


Verify that the PROGRAM ALARM lamp on the DSKY’s does not light 
with VERB 05 NOUN 31 and Rl « 00213 displayed. 

Enter and verify VERB 40, NOUN 20 into K148. Press the ENTER 
pushbutton. 


6.2.5.2.13 Enter and verify VERB 41, NOUN 20 into K148. Press the ENTER 
pushbutton to advance the System to the Coarse Align mode. The 
VERB-NOUN display on the CRT shall flash and indicate 21-22. 

6.2.5.2.14 Enter and verify +00000 into K148 three times, pressing the ENTER 
pushbutton on the K-START after each entry. 

6.2.5.2.15 Set the G&N OPTICS MN A and MN B circuit breakers on the Right 
Hand circuit breaker panel to the ON position (breaker pushed in). 
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6.2.5.2.10 Immediately begin monitoring the following measurements. 

a. On the CRT verify that IMU Operate Power is ±28.8 ±3 VDC 
(CG 1500). 

b. On the meter modules verify that oscillations are not sustained 
and that a null is achieved within 10 seconds of power applica¬ 
tion on the following measurements: 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 



CG 2172 OG IX Resolver Output Sin 


c. On the CRT verify the absence of the +120 VDC PIPA Supply 

(CG 1040) for a period of 90+10 seconds following power applica¬ 
tion. After approximately 100 seconds, the voltage shall read 
+120 ±6 VDC. 

6.2.5.2.11 

Verify that the PROGRAM ALARM lamp on the DSKY's does not light 
with VERB 05 NOUN 31 and Rl * 00213 displayed. 

6.2.5.2.12 

Enter and verify VERB 40, NOUN 20 into K148. Press the ENTER 
pushbutton. 

6.2.5.2.13 

Enter and verify VERB 41, NOUN 20 into K148. Press the ENTER 
pushbutton to advance the System to the Coarse Align mode. The 
VERB-NOUN display on the CRT shall flash and indicate 21-22. 

6.2.5.2.14 

Enter and verify +00000 into K148 three times, pressing the ENTER 
pushbutton on the K-START after each entry. 

6.2.5.2.15 

Set the GAN OPTICS MN A and MN B circuit breakers on the Right 
Hand circuit breaker panel to the ON position (breaker pushed in). 
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6.2.5.2.16 Verify that the CRT indications of the signals in Table VI are not flashing. 

Table VI. Secondary Power Supply Voltages 
Measurement Number Signal 


6.2.5.2. 

6.2.5.2. 
6.2.5.3 

6.2.5.3. 


6.2. 5.3. 
6.2. 5.3. 


1 CG 1040 

2 CG 1051 

3 CG 1052 

4 CG 1070 

5 CG 1100 

6 CG 1020 

7 CG 1030 

8 CG 1201 

9 CG 1202 

10 CG 1203 

11 CG 1331 

12 CG 1110 

13 CG 2300 

14 CG 2301 


+120 VDC PIPA SUPPLY 
+20 VDC PIPA SUPPLY 
-20 VDC PIPA SUPPLY 
+4 VDC CDU SUPPLY 
-28 VDC ELECTRONICS 
+14 VDC CMC SUPPLY 
+4 VDC CMC SUPPLY 
IMU 28V 800 CPS 1 pet 0 ph 
IMU 28V 800 CPS 5 pet ph A 
IMU 28V 800 CPS 5 pet ph B 
3.2 KC 28V SUPPLY 
2.5 VDC TM BIAS 
PIPA TEMPERATURE 
IRIG TEMPERATURE 


17 Monitor the PIPA Display Scope to insure that each PIPA is moding properly. 

18 Perform 6.2.6 G&N Operational Test. 

Master Initialization 

1 Set/Verify the following Circuit Breakers to ON. 


a. G&N COMPUTER MN A & MN B 

b. G&N POWER AC1 & AC2 

c. G8N IMU HTR MNA & MNB 

NOTE: If IMU OPERATE POWER is not ON, refer to paragraph 6.2.5.2.9. 

d. G&N IMU MNA & MNB 

6.2.5.3.2 Verify/Record the following measurements: 

a. PIPA Temperature (CG 2300) 130+1. 5 # F. 

b. +28 VDC CMC OPERATE BUS (CG 1520) 28.8+3 VDC. 

NOTE: If the GIMBAL LOCK light on the DSKY is lit, proceed to paragraph 

6 . 2 . 5 . 3 . 5 . 

3 Enter VERB 36, ENTER into K148. 

4 Enter VERB 40 NOUN 20, ENTER into K148. 
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6.2.5.2.16 


Verify that the CRT indications of the signals in Table VI are not flashing. 
Table VL Secondary Power Supply Voltages 


Measurement Number 

Stgnal 

1 CG 1040 

+120 VDC PIPA SUPPLY 

2 CG 1051 

+20 VDC PIPA SUPPLY 

3 CG 1052 

-20 VDC PIPA SUPPLY 

4 CG 1070 

+4 VDC CDU SUPPLY 

5 CG 1100 

-28 VDC ELECTRONICS 

6 CG 1020 

+14 VDC CMC SUPPLY 

7 CG 1030 

+4 VDC CMC SUPPLY 

8 CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9 CG 1202 

IMU 28V 800 CPS 5 pet ph A 

10 CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11 CG 1331 

3.2 KC 28V SUPPLY 

12 CG 1110 

2.5 VDC TM BIAS 

13 CG 2300 

PIPA TEMPERATURE 

14 CG 2301 

IRIG TEMPERATURE 


6.2.5.2.17 Monitor the PIPA Display Scope to insure that each PIPA is moding properly. 

6.2.5.2.18 Perform 6.2.6 G&N Operational Test. 

6.2.5.3 Master Initialization 

6.2.5.3.1 Set/Verify the following Circuit Breakers to ON. 

a. G&N COMPUTER MN A & MN B 

b. G&N POWER AC1 & AC2 

c. G&N IMU HTR MNA & MNB 

NOTE: If IMU OPERATE POWER is not ON, refer to paragraph 6.2.5.2.9. 

d. G&N IMU MNA & MNB 

6.2.5.3.2 Verify/Record the following measurements: 

a. PIPA Temperature (CG 2300) 130±1.5 # F. 

b. +28 VDC CMC OPERATE BUS (CG 1520) 28.8±3 VDC. 

NOTE: If the GIMBAL LOCK light on the DSKY is lit, proceed to paragraph 

6 . 2 . 5 . 3 . 5 . 

6.2.5.3.3 Enter VERB 36, ENTER into K148. 

Enter VERB 40 NOUN 20, ENTER into K148. 


2. 5.3.4 
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5.3.5 Enter the following into K148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Observe the NO ATT lamp lights and the Inner, Outer, and Middle Gimbal angles 
are 0+1.5° as Indicated by the CDUX, CDUY, and CDUZ displays on the CRT. 

5.3.6 Insure that the following switches are set to the positions indicated. 

a. CONTROLLER COUPLING to DIRECT 

b. OPTICS MODE to MAN 

c. TELESCOPE TRUNNION to SLAVE TO SXT 

d. TRACKER to OFF 

e. CONTROLLER SPEED to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

5.3.7 Press the ERROR RESET pushbutton. Enter the following into K148. 

a. VERB 57, ENTER 

b. 00015, ENTER 

6 G&N Operational Test 

6.1 Initial Conditions ' 

Proceed with this test if the Operate Power On Test of 6.2.3 or the Turn on 
Procedure of 6.2.5 has been completed and system operation has not be interrupted. 
If system operation has been interrupted, perform the Turn On Procedure of I 
6.2.5.2 before proceeding. 

6.1.1 Enter the following into K-l48: 

a. VERB 01 NOUN 10, ENTER 

b. 00003, ENTER 

Record R1 ■ AAAAA and the time of day 

5.1.2 Enter the following into K-148. 

a. VERB 21 NOUN 02, ENTER 

b. 01300, ENTER 

c. AAAAA, ENTER (from 6.2. 6.1.1) 

d. VERB 06 NOUN 02, ENTER 

e. 01300, ENTER 
Record R1 « BBBBB 

5.1.3 Perform the following calculations: 


a. R1 (BBBBB) X 5.12 
3600 


CC.C (hours in high order scaler Channel 03) 
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6.2.5.3.5 Enter the following into K148: 


a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 


Observe the NO ATT lamp lights and the Inner, Outer, and Middle Gimbal angles 
are 0±1.5° as Indicated by the CDUX, CDUY, and CDUZ displays on the CRT. 


6.2.5.3. 6 Insure that the following switches are set to the positions indicated. 

a. CONTROLLER COUPLING to DIRECT 

b. OPTICS MODE to MAN 

c. TELESCOPE TRUNNION to SLAVE TO SXT 

d. TRACKER to OFF 

e. CONTROLLER SPEED to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 


6.2.5.3.7 Press the ERROR RESET pushbutton. Enter the following into K148. 


a. VERB 57, ENTER 

b. 00015, ENTER 

6.2.6 G&N Operational Test 

6.2.6.1 Initial Conditions 


Proceed with this test if the Operate Power On Test of 6.2.3 or the Turn on 
Procedure of 6.2.5 has been completed and system operation has not be interrupted. 
If system operation has been interrupted, perform the Turn On Procedure of l 

6.2.5.2 before proceeding. 

6.2.6.1.1 Enter the following into K-148: 

a. VERB 01 NOUN 10, ENTER 

b. 00003, ENTER 

Record R1 ■ AAAAA and the time of day 

6.2.6.1.2 Enter the following into K-148. 

a. VERB 21 NOUN 02, ENTER 

b. 01300, ENTER 

c. AAAAA, ENTER (from 6.2. 6.1.1) 

d. VERB 06 NOUN 02, ENTER 

e. 01300, ENTER 
Record R1 « BBBBB 


6.2.6.1.3 Perform the following calculations: 

a * — 1 (BBBBB) . £ 1 2 = CC. C (hours in high order scaler Channel 03) 

3600 * . 
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b. 23.3 - CC. C « DD. D hours 

c. Add DD. D to the time of day recorded in 6.2.6.1.1. This is the time of 
day at Which the high order scalar, channel 03, will overflow. 

Do not enter the G&N Operational test within -0.2 hours of the time of 
day calculated in step 6.2.6.13c. If the test is in process at this time, 
unacceptable test results will occur. * 

Initiation 


6. 2 .8. 2.1 Enter VERB 57 into K148. Press the ENTER pushbutton. 

6.2.6.2.2 Enter 00004 into K148. Press the ENTER pushbutton. 

6.2.6.2.3 Verify that the PROGRAM display on the CRT indicates 07. 

Enter VERB 34 into K148 and press the ENTER pushbutton. 

NOTE: During this portion of the test the G&N System is exercised through 
its modes. Any failures will be Indicated by the PROGRAM ALARM lamp 
on the DSKY's lighting with VERB 05 NOUN 31 and R1 - 01411 displayed. 


6.2.6.2.4 


6.2.6.2.5 


6.2.6.2.6 


6.2.6.3.1 

6.2.6.3.2 

6.2.6.3.3 


After approximately 12 minutes, VERB 06, NOUN 66 will flash and the value 
of the gravity vector in cm/sec^ shall be displayed in R1 and R2 on the CRT. 
Record these values. 

R1 contains the first five digits of the gravity vector and R2 contains the last 
five digits. A decimal point shall be between them. The value for the gravity 
vector shall be 980.00000±05.00000 cm/sec . 

Enter VERB 33 into K148. Press the ENTER pushbutton. 

When VERB 06 NOUN 66 flashes file value of the horizontal earth rate shall 
be displayed on R1 and R2 on the CRT. Record these values. 

R1 contains the first five digits of earth rate and R2 contains the last five digits 
A decimal point shall be placed between them. R1 shall always to 00000. 

The horizontal earth rate shall be 00000.83000±0.1000 earth rate units. 

Test Termination 

Enter VERB 36 into K148. Press the ENTER pushbutton. 

Enter VERB 41, NOUN 20 into K148. Press the ENTER pushbutton. 

Enter +00000 into K148 three times. Press the ENTER pushbutton after 
each entry. 
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6.2.6.2.3 


6.2.6.2.4 


6.2.6.2.5 


6 . 2 . 6 . 2.6 


6.2.6.3.1 

6.2.6.3.2 

6.2.6.3.3 


b. 23.3 ■ CC. C ■ DD. D hours 

c. Add DD. D to the time of day recorded in 6.2.6.1.1. This is the time of 
day at which the high order scalar, channel 03, will overflow. 

Do not enter the GAN Operational test within -0.2 hours of the time of 
day calculated in step 6.2.6.13c. If the test is in process at this time, 
unacceptable test results will occur. 

Initiation 

Enter VERB 57 into K148. Press the ENTER pushbutton. 

Enter 00004 into K148. Press the ENTER pushbutton. 

Verify that the PROGRAM display on the CRT indicates 07. 

Enter VERB 34 into K148 and press the ENTER pushbutton. 

NOTE: During this portion of the test the GAN System is exercised through 
its modes. Any failures will be indicated by the PROGRAM ALARM lamp 
on the DSKY's lighting with VERB 05 NOUN 31 and R1 - 01411 displayed. 

After approximately 12 minutes, VERB 06, NOUN 66 will flash and the value 
of the gravity vector in cm/sec^ shall be displayed in R1 and R2 on the CRT. 
Record these values. 

Rl contains the first five digits of the gravity vector and R2 contains the last 
five digits. A decimal point shall be between them. The value for; the gravity 
vector shall be 980.00000+05.00000 cm/sec 2 . 

Enter VERB 33 into K148. Press the ENTER pushbutton. 

When VERB 06 NOUN 66 flashes the value of the horizontal earth rate shall 
be displayed on Rl and R2 on the CRT. Record these values. 

Rl contains the first five digits of earth rate and R2 contains the last five digits 
A decimal point shall be placed between them. Rl shall always to 00000. 

The horizontal earth rate shall be 00000.83000+0.1000 earth rate units. 

Test Termination 

Enter VERB 36 into K148. Press the ENTER pushbutton. 

Enter VERB 41, NOUN 20 into K148. Press the ENTER pushbutton. 

Enter +00000 into K148 three times. Press the ENTER pushbutton after 
each entry. 
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6.2.7 Gimbal Friction Test 


6.2.7.1 Proceed with this test if 6.2.5.2 or 6.2.3 has been completed and system 

operation has not been interrupted. If system operation Has been interrupted, 
perform 6.2.5.2 before proceeding with this test. 


6.2.7 .2 Inner Gimbal Friction Test 

6.2.7.2.1 Enter the following sequence into the K-Start, pushing the ENTER pushbutton 

after each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 


6.2.7.2.2 Setup the ACE Analog Recorders to record the following measurements (use 
speed of 10 mm/sec): 


a. 

CG 2120 

IG TORQUE MOTOR CURRENT 

b. 

CG 2117 

IGA SERVO ERROR IN PHASE 

c. 

CG 2112 

IG IX RESOLVER OUTPUT SIN 

d. 

CG 2113 

IG IX RESOLVER OUTPUT COS 

e. 

CG 2220 

IGA CDU FINE ERROR 

f. 

CG 1201 

IMU 28V 0.8 KC 1 pet 0 Deg 

g. 

CG 2300 

PIPA TEMPERATURE 

h. 

CG 2301 

IRIG TEMPERATURE 


6.2.7.2.3 


6.2.7.2.4 


6.2.7.2.5 


Enter the following into K148. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

Enter the following into K148. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY*, ENTER where Y* is determined by Table I and XXXX is that 
recorded in 6.2.7.2.3. 

r. 


TABLE I 


Y (From 6.2.7.2.31 

0 

1 

2 

3 

4 

5 

6 

7 

Y* 

2 

3 

2 

3 

6 

7 

6 

7 


Enter the following sequence into the K-Start, pushing the ENTER pushbutton 
after each entry (+360 IG torquing) 

a. VERB 24 NOUN 01, ENTER 

b. 00407, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
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6.2.7 

6.2.7.1 

6.2.7.2 
6.2.7.2.1 


6.2.7.2.2 


Gimbal Friction Test 

Proceed with this test if 6.2.5.2 or 6.2.3 has been completed and system 
operation has not been interrupted. If system operation has been interrupted, 
perform 6.2.5.2 before proceeding with this test. 

Inner Gimbal Friction Test 

Enter the following sequence into the K-Start, pushing the ENTER pushbutton 
after each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Setup the ACB Analog Recorders to record the following measurements (use 
speed of 10 mm/sec): 

a. CG 2120 IG TORQUE MOTOR CURRENT 

b. CG 2117 IGA SERVO ERROR IN PHASE 

C. CG 2112 IG IX RESOLVER OUTPUT SIN 

d. CG 2113 IG IX RESOLVER OUTPUT COS 

' e. CG 2220 f IGA CDU FINE ERROR 

f. CG 1201 IMU 28V 0.8 KC 1 pet 0 Deg 

g. CG 2300 PIPA TEMPERATURE 

h. CG 2301 IRIG TEMPERATURE 

6.2.7.2.3 Enter the following into K148. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

6.2.7.2.4 Enter the following into K148. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY 1 , ENTER where Y* is determined by Table I and XXXX is that 

recorded in 6.2.7. 2 .3. 


6.2.7.2.5 


Y (From 6.2.7.2.31 

0 

1 

2 

3 

4 

5 

6 

7 

Y* 

2 

, 3 

2 

3 

6 

7 

6 

7 


Enter the following sequence into the K-Start, pushing the ENTER pushbutton 
after each entry (+360 IG torquing) 

a. VERB 24 NOUN 01, ENTER 

b. 00407, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
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6.2.7.2.6 


6 . 2 . 

6 . 2 . 


7.2.7 

7.2.8 


6.2.7.2.S 


6 . 2 . 

6 . 2 . 


6 . 2 . 

6 . 2 . 


6.2.7.2.15 


6.2.7.2.16 


In R3. 

Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

Start analog recorders. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

Return the G&N System to the coarse align mode by entering the following sequende 
in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 


7.2.10 

7.2.11 


+00000. Wait 60 


6.2.7.2.12 


7.2.13 

7.2.14 


Verify on the CRT that R1 ■ +00000, R2 ■ +00000, and R3 ■ 
seconds before proceeding. 

Enter the following sequence into the K-Start. Push the ENTER pushbutton 
after each entry (-360° IG torquing): 

a. VERB 24 NOUN 01 ENTER 

b. 00407, ENTER 

c. 37777, ENTER 

d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears in 
R3. 

Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT). 

Start analog recorders. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

Return the G&N System to the coarse align mode by entering the following 
sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER' 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

Verify cm the CRT that Rl * +00000, R2 ■ 
seconds before proceeding. 


+00000, and R3 * +00000. Waft 60 
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RAGE 


6.2.7.2.6 


6.2.7. 

6.2.7. 


2.7 

2.8 


0.2.7.2.9 


6.2.7. 

6.2.7. 


2.10 

2.11 


6.2.7.2.12 


6.2.7, 

6.2.7. 


6.2.7.2.15 


6.2.7.2.16 


+00000, and R3 - +00000. Wait 60 


2.13 

2.14 


|nR3. 

Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

Start analog recorders. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

Return the G&N System to the coarse align mode by entering the following sequencle 
in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

Verify on the CRT that R1 « +00000, R2 « 
seconds before proceeding. 

Enter the following sequence into the K-Start. Push the ENTER pushbutton 
after each entry (-360° IG torquing): 

a. VERB 24 NOUN 01 ENTER 

b. 00407, ENTER 

c. 37777, ENTER 

d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears in 
R3. 

Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT). 

Start analog recorders. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

Return the G&N System to the coarse align mode by entering the following 
sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER* 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 
Verify on the CRT that Rl = +00000, R2 ■ 
seconds before proceeding. 


+00000, and R3 * +00000. Waft 60 
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6.2.7*3 Outer Gimibal Friction Otest 

6.2.7.3.1 • Setup the ACE Analog Recorders to record the following measurements 

(use speed of 10 may sec): 

a. OG 2l80 0G TORQUE MOTOR CURRENT 

b. 0G 2177 OGA SERVO ERROR IN PHASE 

c. OG 2172 OG IX RESOLVER OUTPUT SIN 

d. OG 2173 OG IX RESOLVER OUTPUT COS 

e. OG 2280 OGA CDU FINE ERROR 

•f. OG 1201 IMU 28 V 0.8 KC 1 FCT 0 BEG RMS 

l• * OG 2300 PIPA TEMPERATURE 

h. OG 2301 IRIG TEMPERATURE 

6.2. 7 . 3.2 Enter the following sequence into the K-Start. Pushing the E NT ER ‘ 
pushbutton after each entry (+ 360 ° OG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00405, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6 .2. 7 . 3.3 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33 , press ENTER (Verify VERB 33 on CRT) 

6.2.7*3«4 Start analog recorders 

6.2. 7 . 3.5 Observe measurement OG 2172, OG IX Resolver output SIN, on the 
analog recorder. When steady-state condition occurs, with the 
reading near zero (approximately 12 minutes), stop the recorders. 

6.2.7.3*6 Return the GAN System to the coarse align mpde by entering the 

following sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 4l, NOUN 20, press ENTER 

c. 400000, press ENTER 

^ d. *400000, press ENTER 

e. 400000, press ENTER 

6.2. 7 . 3 .7 Verify on the CRT that Rl - 400000, R2 - 400000, and R3 « 400000. 
Wait 60 seconds before proceeding. 
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S.2.7.3 

— ->—-1-1-1-1-1-1_1_ 1 1_ 

Outer Gimbal Friction Test 

6.2.7.3.1 

Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 


a. CSC 2180 0G TORQUE MOTOR CURRENT 

b. CG 2177 OGA SERVO ERROR IN PHASE 

C. CG 2172 OG IX RESOLVER OUTPUT SIN 

d. OG 2173 OG IX RESOLVER OUTPUT COS 

e. OG 2280 OGA CDU FINE ERROR 

‘f • OG 1201 IMU 28 V 0.8 KC 1 PCT 0 DEG RMS 

g. ' OG 2300 PI°A TEMPERATURE 

h. OG 2301 IR1G TEMPERATURE 

6.2.7.3.2 

Enter the following sequence into the K-Start. Pushing the ENTER 
pushbutton after each entry (+360* OG torquing): 


a. VERB 24 NOUN 01, ENTER 

b. 00405, ENTER 

C. 40000, ENTER 

d. 40034, EMPER 


Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6.2.7.3.3 

Inter the following sequence into K-Start: 


a. VERB 42, press ENTER 

b. VERB 33 f press ENTER (Verify VERB 33 on CRT) 

6.2.7.3A 

Start analog recorders 

6.2.7.3.5 

Observe measurement OG 2172, OG IX Resolver output SIM, on the 
analog recorder. When steady-state condition occurs, with the 
reading near zero (approximately 12 minutes), stop the recorders. 

6.2.7.3.6 

Return the G&N System to the coarse align mpde by entering the 
following sequence in the K-Start. 

U' 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 4l, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

6.2.7.3.7 

Verify on the CRT that Rl - +00000, R2 - +00000, and R3 - +00000. 

Wait 60 seconds before proceeding. 
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6.2.7*3*8 Enter the following sequence Into the K-Start. Push the ENTER 

. pushbutton after each entry (-360* 0G torquing): 

a. VERB 2k NOUN 01, ENTER 

b• 00^05, ENTER 

c. 37777, ENTER 

d. 377k3, ENTER * * 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
,(b) appears in R3. 

6.2.7*3.9 Enter the following sequence into K-Start: 

a. VERB k2, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT). 

6.2.7.3.10 Start analog recorders. 

6.2.7.3.11 Observe measurement CG 2172, OG IX resolver output SIN, on the 
analog recorder. When steady-state condition occurs/with the 
reading near zero (approximately 12 minutes), stop the recorder. 

6.2.7*3>12 Return: the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 

VERB 40, NOUN 20, press ETTER 
VERB 4l, NOUN 20, press ENTER 
+00000, press ENTER 
+00000, press ENTER 
«. -06750, press ENTER 

6.2.7.3.13 Verify on the CRT that Rl - +00000, R2 - +00000, and R3 - -06750, 
Wait 60 seconds before proceeding. 


b. 

c. 

d. 
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6.2.7.3.8 Enter the following sequence into the K-Start. Push the ENTER 

. pushbutton after each entry (-360* 0G torquing): 

a. VERB 2k NOUN 01, ENTER 

b. 00^05, ENTER 

c. 37777, ENTER 

d. 377^3, ENTER * * 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
,(b) appears in R3. 


6.2.7*3*9 Enter the following sequence into K-Start 

a. VERB k2, press ENT 

b. VERB 33, press ENT 

.10 Start analog recorders. 


a. VERB k2, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT). 


6.2.7.3, 

6 . 2 . 7 . 3 , 

6.2.7.3, 


11 Observe measurement 00 2172, OG IX resolver output SIN, on the 
analog recorder. When steady-state condition occurs; with the 
reading near zero (approximately 12 minutes), stop the recorder. 

12 Return- the GfrN System to the coarse align mode by entering the 
following sequence in the K-Start. 


b. 

c. 

d. 

e. 


VERB 40, NOUN 20, press ENTER 
VERB 4l, NOUN 20, press ENTER 
+00000, press ENTER 
+00000, press ENTER 
-O675O, press ENTER 


6.2.7.3.13 Verify on the CRT that Rl ■ +00000, R2 - +00000, and R3 « -06750, 
Wait 60 seconds before proceeding. 
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6.2.7.4 Middle Gimbal Friction Test 

6.2.7.4.1 • Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mnysec): 


(use speed of 

a. 0G 2150 

b. OT 2147 

c. 0G 2142 

d. 0G 2143 

e. 0G 2250 

f. 0G 2101 

g. • 0G 2300 

h. CG 2301 


MB TORQUE MOTOR CURRENT 

MBA SERVO ERROR IN PHASE 

MS IX RESOLVER OUTPUT SIR 

MS IX RESOLVER OUTPUT COS 

MSA CDU FINE ERROR 

IMU 28V, 0.8 KC 1 PCT 0 DBG RMS 

PIPA TEMPERATURE 

IRIG TEMPERATURE 


6.2.7.4.2 Biter the following sequence into the K-Start. Push the ENTER 
pushbutton after each entry (+135° MS torquing): 

a. VERB 24 NOUN 01, E N TE R 

b. 00411, ENTER 

c. 63777, ENTER 

d. 77777, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2. and 
(b) appears in R3. 

6 .2.7.4 .3 Enter the following sequence in the K-Starts 

a. VERB 42, press E N T ER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

6.2«7.4.4 Start the analog recorder. 

6.2.7.4.5 Observe measurement CG 2142, MS IX Resolver output SIR, on the 
analog recorder. When steady-state condition occurs, with the 
reading near zero (approximately 5 minutes), stop the recorders. 

6.2.7.4.6 Return the G&W System to the coarse align mode by entering the 
following sequence in the K- Start. 

a. VERB 40 NOUN 01, ENTER 

b. VERB 4l NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +06750, press ENTER 

6.2.7.4.8 Enter the following sequence into the K-Start. Push ENTER push¬ 

button after each entry (-135° MS torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

c. 14000, ENTER 

d. 00000, ENTER 

Ib^^pSrs h in^, that ^ appoars 1x1 R1 ' ( d ) *PP«*rs in R2, and 
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6. Z.J.k 

Middle Gimbal 

Friction Test 

6.2.7A.I 

• Setup the ACE 
(use speed of 

Analog Recorders to record the following measurements 
10 mm/sec): 


a. 

CG 2150 

MG TORQUE MOTOR CURRENT 


b. 

OS 2147 

MGA SERVO ERROR IN PHASE 


c. 

CG 2142 

MG IX RESOLVER OUTPUT SIN * * 


d. 

CG 2143 

MG IX RESOLVER OUTPUT COS 


e. 

CG 2250 

MGA CDU FINE ERROR 


f. 

CG 2101 

IMU 28V, 0.8 KC 1 PCT 0 BEG RMS 


g. • 

CG 2300 

PIPA TEMPERATURE 


h. 

CG 2301 

IRIG TEMPERATURE 


6.2.J.k.2 Enter the following sequence into the K-Start. Push the ENTER 
pushbutton after each entry (+135° MG torquing): 


a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

c. 63777, ENTER 

d. 77777, ENTER * 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6 .2. 7 .4 .3 Enter the following sequence in the K-Starts 

a. VERB 42, press ENTER 

b. VERB 33 , press ENTER (Verify VERB 33 on CRT) 

6.2.7*4.4 Start the analog recorder. 

6.2.7.4.5 Observe measurement CG 2142, MS IX Resolver output SIN, on the 
analog recorder. When steady-state condition occurs, with the 
reading near zero (approximately 5 minutes), stop the recorders. 

6.2.7.4.6 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 


a. VERB 40 NOUN 01, ENTER 

b. VERB 4l NOUN 20, press ENTER 

c. +00000, press ENTER 

d. 400000, press ENTER 

e. +06750, press ENTER 

6.2.7.4.8 Enter the following sequence into the K-Start. Push ENTER push¬ 
button after each entry (-135° MS torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

c. 14000, ENTER 

d. 00000, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 
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6.2.7.^.9 Enter the following sequence in the K-Start: 

a, VERB 1 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

622.7.4.10 Start analog recorders. 

6.2.7.4.11 Observe measurement 00 2143, M3 IX Resolver output SIN, on the 
analog recorder. When the steady-state condition occurs, with the 
reading near zero (approximately 5 minutes), stop the recorders. 

6.2.7.4.12 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB 36, ENTER 

b. VERB 40 NOUN 20, press ENTER 

C. VERB 4l NOUN 20, press ENTER 

d. +00000, press ENTER 

©. +00000, press ENTER 

£» +00000, press ENTER 


«.2„7.5 


Examine the traces of the recorded measurements for ail six phases 
of this test to detect any sharp discontinuities. Disregard 
transients of 0.5 second duration or less on the Gimbal Torque 
motor current traces, and those less than 0.2 second on the CDU 
fine error measurement traces. The Gimbal Torque motor currents 
shall not exceed 0.125 ampere. 
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6.2.7.4.9 Enter the following sequence in the K-Start: 

a. VERB 1 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

622.7*4-. 10 Start analog recorders. 

6.2.7.4.11 Observe measurement CG 2143, M3 IX Resolver output SIN, on the 
analog recorder• When the steady-state condition occurs, with the 
reading near zero (approximately 5 minutes), stop the recorders. 

6.2.7.4.12 Return the GW System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB 36, ENTER 

b. VERB 40 NOUN 20, press ENTER 

c. VERB 4l NOUN 20, press ENTER 

d. +00000, press ENTER 

e. +Q00C0, press ENTER 

tm +00000, press ENTER 

Examine the traces of the recorded measurements for all six phases 
of this test to detect any sharp discontinuities. Disregard 
transients of 0.5 second duration or less on the Gimbal Torque 
motor current traces, and those less than 0.2 second on the CDU 
fine error measurement traces. The Gimbal Torque motor currents 
shall not exceed 0.125 ampere. 
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6 . 2.8 
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6.2.8*3 

6.2.8.4 

£a> 

6.2.8.4.X 

6.2.8.5 

6.2.8.6 


O&N Panel Brightness and lamp Test 

Proceed vith 'this test if 6.2.5*2 or 6.2.3 has been performed 
system operation has not been interrupted. If system operation has 
been interrupted, perform 6.2.5.2 before proceeding with this test. 

Rotate the RETICUS BRIGHTNESS thumbwheel on the Control Indicator 
Panel and verify the capability to control the illumination of the 
follovjj^ latest 

a. SCT reticles 

b. SXP reticles 

e. Telescope Panel Angle Counters 

Tun on LIGHTS-INTEGRAL control on Left Hand Circuit Breaker 
panel and I£B Lighting Control Panel. 

Adjust the brightness controls on the I£B Lighting Contril Panel 
ind Left Hand Circuit Breaker Panel from brightness to 

m a ximu m brightness. Verify the operation of the G&N Indicator Control 
Panel laaqps. 

Re-ad Just brightness controls for minimum acceptable lighting. Tun off 
LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and I£B 
Lighting Control Panel. 

Push and hold the CONDITION LAMPS switch on the G&N Indicator Control 
Panel to TEST. Verify the illumination of the following lamps: 

a. SEAR ACQ 

b. MASTER ALARM lamp 


Set the CONDITION LAMPS switch to ON. 
shall extinguish. 


Lamps a and b in 6.2.8.5.. . 
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6.2.8 

Q&N Panel Brightness and Lamp Test 


6.2.8.1 

Proceed vlth this test IT 6.2.5*2 or 6.2.3 has been performed and 
system operation has not been Interrupted. If system operation has 
been Interrupted, perform 6.2.5.2 before proceeding vlth this test. 

6.2.8.2 

Rotate the RETICIE BRIGHTNESS thumbwheel on the Control Indicator 

Panel and verify the capability to control the illumination of the 
following lamps: 


a. SCT reticles 

b. SXP reticles 

c. Telescope Panel Angle Counters 


6.2.8.3 

Turn on LIGHTS- 32TEEGRAL control on Left Hand Circuit Breaker 
panel and IEB Lighting Control Panel. 

6.2.8.4 

Adjust the brightness controls on the IEB Lighting Control Panel 

And Left Hand Circuit Breaker Panel from minimum brightness to 
maximum brightness. Verify the operation of the G&N Indicator Control 
Panel lamps. 

6.2.8.4.1 

Re-adjust brightness controls for minimum acceptable lighting. Turn off 
LIGHT S- INTEGRAL control on Left Hand Circuit Breaker ukL tjtr 

Lighting Control Panel. 

6.2.8.5 

Push and hold the CONDITION LAH>S switch on the G&N Indicator Control 

Panel to TEST. Verify the illumination of the following lamps: 


a. STAR ACQ 

b. MASTER ALARM lamp 


6.2.8.6 

Set the CONDITION LAMPS switch to ON. Lamps a and b in 6.2.8.5% 
shall extinguish. 
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6.2.9 Semi-Automatic Moding Check : yi \ F '1 i; l", 

6.2.9.1 Perform Master Initialization 6. 2.5.3 before proceed ir«. 

6.2.9.1.1 Set the O/N POWER-OPTICS switch on the LEB Lighting Control ’ * 

Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS 
(CG1530) is +28.043.0 VDC. Record the indication on the CRT. Verify 
that OPTX 28V 800 cps 1% oph (CG1211) and OPTX 28V 800 cpe 5%-90 ph 
(CG 1212) are not flashing on the CRT. sx - , ; 

6 * 2 .9. 1.2 Enter VERB 6T into Kl48. Press the ENTER pushbutton. 

6.2.9.1. S Enter 00010 into K148. Press the ENTER pushbutton. 

6.2.9.1.4 Observe VERB 06 NOUN 01 flashes on the CRT and the PROGRAM disolav 
indicates 07. ^ y 

6.2.9.2 Enter VERB 33 and press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 02 flashing 

b. Rl • 400000 ± 00007 ' 

c. R2 m +00000 4 00007 

d. R3 * +00000 4 00007 

e. IG angle ■ 000 4 1 deg. 

f. MG angle = 000 ± 1 deg. 

g. OG angle » 000 ± 1 deg. 

6.2.9.3 Enter VERB 33 and press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 03 flashing 

b. Rl « +04500 ± 00007 

c. R2 * +04500 ± 00007 

d. R3 ** +04500 4 00007 

e. IG angle » 045 ± 1 deg. 

f. MG angle * 045 ± 1 deg. 

g. OG angle * 045 4 1 deg. 

6.2.9.4 Enter VERB 33 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl » 00000 4 00003 
O. R2 =* 00000 4 00003 
d. R3 * 00000 4 00003 

. NOTE: Negative numbers will be displayed in octal complement form, 
i.e., -00001 * 77776. 
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6.2.9 


6.2.9.X 


. . .. ' •- - * * . . ■■ -v ’ .. . ■. • ,v. f.o- *. lk.tr. *■ -i . 

Semi-Automatic Moding Check \ i *. It • . ,/ ^ . 

C;. .v.. .w _ tnir. &.*•;. 

Perform Master Initialization 6.2.5.3 before proceeding. 


6.2.9.1.1 


6.2.9.1.2 


6.2.9.1.3 


6.2.9.1.4 


6.2.9.2 


Set the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS 
(CG1530) is +28.0±3.0 VDC. Record the indication on the CRT. Verify 
that OPTX 28V 800 cps 1% oph (CG1211) and OPTX 28V 800 cps 5%-90 ph 
(CG 1212) are not flashing on the CRT. ' 

Enter VERB 67 into*Kl48. Press the ENTER pushbutton. 

Enter 00010 into K148. Press the ENTER pushbutton. 

Observe VERB 06 NOUN 01 flashes on the CRT and the PROGRAM display 
indicates 07. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 


a. VERB 06 NOUN 02 flashing 

b. R1 • +00000 ± 00007 

c. R2 ■ +00000 ± 00007 

d. R3 * +00000 A 00007 

e. IG angle * 000 ± 1 deg. 

f. MG angle = 000 ± 1 deg. 

g. OG angle = 000 ± 1 deg. 


6.2.9.3 Enter VERB 33 and press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 03 flashing 

b. Rl - +04500 ± 00007 
C. R2 » +04500 ± 00007 

d. R3 * +04500 A 00007 

e. IG angle - 045 ± 1 deg. 

f. MG angle * 045 ± 1 deg. 

g. OG angle » 045 ± 1 deg. 

6.2.9.4 Enter VERB 33 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl » 00000 ± 00003 

c. R2 = 00000 ± 00003 

d. R3 = 00000 ± 00003 

NOTE: Negative numbers will be displayed in octal complement form, 
i.e., -00001 * 77776. 
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6.2.9.5 Enter VERB 33 into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 

. the CRT. . 

a. VERB 06 NOUN 05 flashing 

b. Rl » +07100 ± 00007 
C. R2 = +07100 ± 00007 

d. R3 = +07100 ± 00007 • • 

e. IG angle - 071 ± 1 deg. 

f. MG angle = 071 ± 1 deg. 

g. OG angle = 071 ± 1 deg. 

The GIMBAL LOCK lamps on the DSKY’s shall light. 

6.2.9.6 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 06 flashing 

b. Rl = +09000 ± 00007 ’ 

C. R2 « +09000 ± 00007 

d. R3 » +09000 ± 00007 s 

e. IG angle » 090 ± 1 deg. 

f. MG angle ■ 090 ± 1 deg. 

g. OG angle » 090 ± 1 deg. 

6.2.9.7 Enter VERB 83 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 07 

b. Rl ■ +13500 ± 00007 

c. R2 - +13500 ± 00007 

d. R3 = +13500 ± 00007 

e. IG angle » 135 ± 1 deg. 

f. MG angle ■ 135 ± 1 deg. 

g. OG angle * 135 ± 1 deg. 

6.2.9.8 Enter VERB S3 and press the ENTER pushbutton. After approximately 
20 seconds VERB 06 NOUN 10 shall flash. The GIMBAL LOCK lamp 
shall extinguish on the D&KY's. 

6.2.9.9 Enter VERB 33 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl = 00000 ± 00003 
C. R2 * 00000 ± 00003 
d. R3 = 00000 ± 00003 
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6.2.9.5 Enter VERB 33 into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. . 

a. VERB 06 NOUN 05 flashing 

b. Rl = +07100 ± 00007 

c. R2 = +07100 ± 00007 

d. R3 =* +07100 ± 00007 • • 

e. 1G angle - 071 ± 1 deg. 

f. MG angle = 071 ± 1 deg. 

g. OG angle » 071 ± 1 deg. 

The G1MBAL LOCK lamps on the DSKY’s shall light. 

6.2.9.6 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 06 flashing 

b. Rl - +09000 ± 00007 

c. R2 * +09000 ± 00007 

d. R3 =* +09000 db 00007 

e. IG angle » 090 ± 1 deg. 

f. MG angle * 090 ± 1 deg. 

g. OG angle ■ 090 ±1 deg. 

6.2.9.7 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 07 

b. Rl » +13500 ± 00007 

c. R2» +13500 ± 00007 

d. R3 =* +13500 ± 00007 

e. IG angle =* 135 ± 1 deg. 

f. MG angle * 135 ± 1 deg. 

g. OG angle * 135 ± 1 deg. 

6.2.9.8 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds VERB 06 NOUN 10 shall flash. The GIMBAL LOCK lamp 
shall extinguish on the DSKY’s. 

6.2.9.9 Enter VERB 33 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl - 00000 ± 00003 

c. R2 = 00000 ± 00003 

d. R3 = 00000 ± 00003 
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6.2.9.10 Enter VERB 33 into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

a. VERB 06 NOUN 12 flashing 

b. Rl » +22500 ± 00007 
C. R2 » +22500 ± 00007 

d. R3 * +22500 ± 00007 

e. IG angle * 225 ± 1 deg. 

f. MG angle a 225 ± 1 deg. 

g. OG angle « 225 ± 1 deg. 

The G1MBA1 LOCK lamp on the DSKY's shall light. 

6.2.9.11 Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 13 flashing 

b. Rl - +22500 ± 00007 
C. R2 = +22500 ± 00007 

d. R3 » +31500 i 00007 

e. IG angle * 225 ± 1 deg. 

f. OG angle ■ 225 ± 1 deg. 

g. MG angle - 315 ± 1 deg. 

The G1MBAL LOCK lamp on the DSKY shall extinguish. 

6.2.9.12 Enter VERB 38 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl * 00000 ± 00003 

c. R2 » 00000 ± 00003 

d. R3 ■ 00000 ± 00003 

6.2.9.13 Enter VERB 33 into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

a. VERB 06 NOUN 15 flashing 

b. Rl « +31500 ± 00007 

c. R2 * +31500 ± 00007 

d. R3 » +31500 * 00007 

e. IG angle « 315 ± 1 deg. 

f. MG angle » 315 ± 1 deg. . 

«• OG angle a 315 A 1 deg. 
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6.2.9.10 
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Enter VERB 33 into K148. Press the ENTER pushbutton. Alter 
approximately 20 seconds the following data shall be displayed on 
the CRT. 


a. VERB 06 NOUN 12 flashii* 

b. Rl =» +22500 ± 00007 

c. R2 * +22500 ± 00007 

d. R3 * +22500 ± 00007 

e. 1G angle ■ 225 ± 1 deg. 

f. MG angle * 225 ± 1 deg. 

g. OG angle * 225 A 1 deg. 

The GIMBAL LOCK lamp on the OSkT's shall light. 

6.2.9.11 

Enter VERB 33 and press the ENTER pushbutton. After approximately 

20 seconds the following data shall be displayed on the CRT. 


a. VERB 06 NOUN 13 flashing 

b. Rl - +22500 ± 00007 

C. R2 = +22500 ± 00007 

d. R3 » +31500 ■± 00007 

e. IG angle = 225 ± 1 deg. 

f. OG angle * 225 ± 1 deg. 

g. MG angle - 315 ± 1 deg. 


The GIMBAL LOCK lamp on the DSKY shall extinguish. 

6.2.9.12 

Enter VERB 33 and press the ENTER pushbutton. After approximately 

100 seconds the following data shall be displayed on the CRT. 


a. VERB 05 NOUN 30 flashing 

b. Rl = 00000 ± 00003 

c. R2 = 00000 ± 00003 

d. R3 » 00000 A 00003 

6.2.9.13 

Enter VERB 33 into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

- 

a. VERB 06 NOUN 15 flashing 

b. Rl a +31500 ± 00007 

c. R2 » +31500 ± 00007 

d. R3 * +31500 ± 00007 

e. IG angle * 315 ± 1 deg. 

f. MG angle =* 315 ± 1 deg. . 

g. OG angle = 315 A 1 deg. 
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Enter VERB 33 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl = 00000 A 00003 

c. R 2 a 00000 A 00003. . t 

d. R3 = 00000 A 00003 

Enter VERB 33 into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

a. VERB 06 NOUN 17 flashing 

b. Rl » +28900 dfe 00007 

c. R2 >+28900 A 00007 

d. R3 * +28900 A 00007 

e. 1G angle a 315 ± 1 deg. 

f. OG angle a 315 ± 1 deg. 

g. MG angle a 289 A 1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. 

Enter VERB 38 and press the ENTER pushbutton. After approximately 
20 seconds the following data will be displayed on the CRT. 

a. VERB 06 NOUN 20 flashing 

b. Rl * +00000 A 00007 
e. R2 a +00000 A 00007 

d. R3 a +00000 A 00007 

e. IG angle a 000 a 1 deg. 

f. MG angle a 000 A 1 deg. 

g. OG angle * 000 A 1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 
15 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl a OOOxx 
C. R2> 


The GIMBAL LOCK lamp on the DSKY's shall light. 

Record Rl and R2 as the Middle Gimbal CDU drive rate. 

MG rate a Rl R 2 w /sec. The Middle Gimbal CDU 

drive rate shall be 14 a 2 °/sec. 
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Enter VERB 33 and press the ENTER pushbutton. After approximately 
100 seconds the following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl - 0000,0 + 00003 

c. R2 • 00000 + 00003. . t 

d. R3 » 00000 + 00003 

Enter VERB 33 into K148. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

a. VERB 06 NOUN 17 flashing 

b. Rl * 428900 ± 00007 
C. R2 *+28900 ± 00007 

d. R3 * +28900 + 00007 

e. IG angle = 315 ± 1 deg. 

f. OG angle * 315 ± 1 deg. 

g. MG angle *289 + 1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data will be displayed on the CRT. 

a. VERB 06 NOUN 20 flashii* 

b. Rl *+00000 + 00007 
O. R2 * +00000 + 00007 
d. R3 * +00000 + 00007 
a. IG angle *000 + 1 deg. 

f. MG angle * 000 + 1 deg. 

g. OG angle *000 + 1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 
15 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl * OOOxx 
C. R2« 


The GIMBAL LOCK lamp on the DSKY's shall light. 

Record Rl and R2 as the Middle Gimbal CDU drive rate. 

MG rate * Rl R2 °/sec. The Middle Gimbal CDU 

drive rate shall be 14 + 2°/sec. 
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6.2.9.16 


6.2.9.19 


6 . 2 . 9.20 


6.2.9.21 


letter VERB 33 into Kl46. Press the ENTER pushbutton. After 
approximately 30 seconds the following data shall be displayed 
on the CRT. 


VERB 06 NOUN 66 flashing 
R1 - OOOxx 
R2 1 


The GIMBAL LOCK lamp on the DSKY's shall extinguish. 

Record R1 and R2 as the Inner gimbal CEU drive rate. 

10 rat * * -Si- • -fi 2 , , ... /sec. The Inner Gimbal CEU drive 

rate shall be 14 + 2°/sec. 

Biter VERB 33 into KLk8. Press theENTER pushbutton. After 
approximately 30 seconds the following data shall be displayed on 
the CRD. 

a. VERB 06 NOUN 66 flashing 

b. R1 - OOOxx 
o. R2 1 


Record R1 and R2 as the Outer Gimbal CEU drive rate. 

OG rate ■ R1 • R2 • The Outer Gimbal CEU drive rate 
shall be lFT^/sec! 

Enter VERB 33 into Kl46. Press the ENTER pushbutton. After 
approximately 20 seconds VERB 21 ROUN 22 shall flash on the CRT. 

Enter +00100 into K148 three times. Press the ctpkh pushbutton 
after each entry. After approximately 100 seconds VERB 01 NOUN 10 
fl a shi ng s h al l be displayed on the CRT. Press theENTER pushbutton. 

Enter 00030 into KlkQ. Press the ENTER pushbutton. Verify R1 - 33xxx. 

The ISS WARNING Lamp on the Indicator Control Panel shall light. 

The ISS WARNING and ISS CEU FAIL discretes on the CRT shall be ON. 

Biter VERB 33 lato JOMQ. Press the ENTER pushbutton. After 
approximately 20 seconds VERB 21 NOUN 22 shall flash on the CRT. 

Enter +03373 Into Kl48 three times. Press the ENTER pushbutton 
after each entry. After approximately 100 seconds VERB 01 NOUN 10 
flashing shall be displayed on the CRT. Press the ewthr pushbutton. 


Enter 00030 into Kl46. 
Verify R1 ■ 33xxx. 


Press the: 


pushbutton. 


The ISS WARNING lamp on the Indicator Control Panel shaii light. 
The ISS WARNING and ISS CEU FAIL discretes on the CRT shall be ON. 
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6.2.9.22 Ester VERB 33 Into KL48. Pres* the ENTER pushbutton. VERB Q6 
NOUN 55 ahnll flash on the CRT. The ISS WARNING lamp on the 
Control Indicator Panel shall extinguish. The ISS WARNING and ISS 
CIV PAIL discretes on the CRT shall be OFF. 

6.2.9.23 Set the OPTICS MODE switch on the Indicator Control Panel to 22SRO. 

. Wait 15 seconds. Set the OPTICS MODE switch to CMC. 

6.2.9.24 Enter VERB 38 Into K-148 and pres** the ENTER pushbutton.. After approximately! 
2& seconds the^followlng data shall be displayed on the CRT. 


a. VERB 06 NOUN 66 flashing 

b. R1 - OOOxx 
o. R2 ■ xxxxx 


Escord R1 and R2 as the Shaft Optics CDS drive rate. 

a*aft rate - R1 . R2 . The Shaft Optics CDU drive rate 

shall be 7*32 ♦ 1.827sec. 

6.2.9.25 aster VERB 33 into KL48. Press the ENTER pushbutton. In about 
1$ seconds the following data shall be displayed on the CRT. 

a. VERB 06 mJM 66 

b. R1 - OOOQx 
a. R2 • xxxxx 


Reeord R1 and R2 as the Trunnion Optics CIV drive rate. Trunnion 
***• " m _ • R2 . The Trunnion Optics CDU drive rate.shall 
Be l~o£ ♦ 0 . 50 °/sec. 

6.2.9.26 Terminate the Semi-Automatic Moding Cheek by entering VERB 34 

Into K146. Press the ENTER pushbutton. Sot the G&N POWER-OPTICS 
•witch on the LEB Li ghting Control Panel to OFF. 
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6 . 219.22 

Enter VERB 33 Into KL48. Press the ENTER pushbutton. VERB 06 

NOUN 55 shall flash on the CRT. The ISS WARNING lamp on the' 

Control Indicator Panel shall extinguish. The ISS WARNING and ISS 

CWJ FAIL discretes on the CRT shall be OFF. 

6.2.9.23 

Set the OPTICS MODE switch on the Indicator Control Panel te 232RO. 

Wait 15 seconds. Set the OPTICS MODE switch to CMC. 

6.2.9.24 

Enter VERB 33 Into K-148 and press the ENTER pushbutton. After.approximately 
25 seconds thinfdlowliigdaia shall be displayed an the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R 1 - OOQxx 
o. R2 ■ xxxxx 

Record R1 and R2 as the Shaft Optics CDU drive rate. 

Shaft rate » Rl_ . Ip . The aiaft Optics CDU drive rate 
shall be 7*32 + 1.82^/sec. 

6 . 2 . 9.29 

Enter VERB 33 iat© Kl48. Press the INTER pushbutton. In about 

15 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 

b. R1 - OOOQx 
©• R2 - xxxxx 

Record R1 and R2 as the Trunnion Optics CDU drive rate. Trunnion 
rate Z ^ A , ^ The Trunnion Optics CDU drive rate.shall 

In JU«3 i 0 . 50 °/sec. 

6 . 2 . 9.26 

Teznlnate the Semi-Automatic Moding Check by entering VERB 34 
into 1CL46. Press the ENTER pushbutton. Set the G&N POWER-OPTICS 


switch on the LEB Lighting Control Panel to OFF, 

FORM 

RKV. *-.4 
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6.2.10 Zero Optics Test 

. NOTE: Proceed with this test if 6.2.4 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.2.2 Turn On 
procedure before proceeding. 

6.2.10.1 Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0 ± 3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

6.2.10.2 Enter the following sequence into K148. Press the ENTER pushbutton 
after each entiy. 

a. VERB 41 1 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

6.2.10.3 Insure that the following switches on the G&N Indicator Control Panel are 
set as follows: 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

6.2.10.4 Monitor the Optics CDU*s by entering VERB 16 NOUN 55 into K148. Press 
the ENTER pushbutton. 

6.2.10.5 Set the OPTICS MODE switch on the G&N Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly by observing the 
following on R1 and R2 of the DSKY. 

a* Rl ■ +000.00 ± 000.03 (Shaft Angle) 
b. R2 * +00.000 ± 00.006 (Trunnion LOS Angle) 

Return the OPTICS MODE switch to MAN. 

6.2.10.6 Set up the Analog Recorder to monitor the following measurements. 

Use a chart speed of 10 mm/sec. 

a. CG 3140 SXT Shaft Tach Output 

b. CG 3145 SXT Shaft Motor Control Winding 

c. CG 3150 SXT Trunnion Tach Output 

d. CG 3155 SXT Trunnion Motor Control Winding 

e. CG 3160 SCT Shaft Tach Output 

f. CG 3170 SCT Trunnion Tach Output 
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6.2.10 Zero Optics Test 

. NOTE: Proceed with this test if 6.2.4 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.2.2 Turn On 
procedure before proceeding. 

6.2.10.1 Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0 ± 3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

6.2.10.2 Enter the following sequence into K148. Press the ENTER pushbutton 
after each entry. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

6.2.10.3 Insure that the following switches on the G&N Indicator Control Panel are 
set as follows: 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

6.2.10.4 Monitor the Optics CDU*s by entering VERB 16 NOUN 55 into K148. Press 
the ENTER pushbutton. 

6.2.10.5 Set the OPTICS MODE switch on the G$N Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly by observing the 
following on R1 and R2 of the DSKY. 

a, Rl * +000.00 ± 000.03 (Shaft Angle) 

b. R2 =■ +00.000 ± 00.006 (Trunnion LOS Angle) 

Return the OPTICS MODE switch to MAN. 

6.2.10.6 Set up the Analog Recorder to monitor the following measurements. 

Use a chart speed of 10 mm/sec. 

a. CG 3140 SXT Shaft Tach Output 

b. CG 3145 SXT Shaft Motor Control Winding 

c. CG 3150 SXT Trunnion Tach Output 

d. CG 3155 SXT Trunnion Motor Control Winding 

e. CG 3160 SCT Shaft Tach Output 

f. CG 3170 SCT Trunnion Tach Output 
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6.2.10.7 Push the Optics Hand Controller to the right, driving the SXT Shalt 
until R1 on the DSKY indicates +180*1°Push the Optics Hand Controller 
up, driving the SXT Trunnion until R2 on the DSKY indicates '♦'75*1° ;. 

6.2.10.8 Start the Analog Recorders and set the OPTICS NOSE switch on the * 

O&H Indicator Control Panel to ZERO. 

6.2.10.9 Monitor the Analog Recorders until ail signals return to null. Stop 
the Analog Recorders. The elapsed thee between the Initial and final 
SXT Tach output null shall be lees than 15 seconds. 

6.2.10.10 Record R1 and R2 on the CRT. !Rie data displayed Aaii be as follows: 

a. R1 • 000.00 ♦ 000.03 

b. R2 - 00.000 “ 00.006 

Enter VERB 34 and press the ENTER pushbutton. 

6.2.10.11 Record the Telescope Panel Angle Counter indications. The 9iaft 

Anglo shall be 0.0 + 0.11 degrees. The Trunnion Angle be 

0.0 + 0.22 degrees."” 

6.2.10.12 Set the OPTICS MORE switch on the Q&N Indicator Control Panel 
to MAH. 

NOTE: If optics testing will not be continued, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 
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6.2.10.7 Push ths Optics Hand Controller to the ri$it, driving the SXP Shaft 
until HI on the DSKY indicates *130*1* . Push the Optics Hand Controller 
up, driving the SXT Trunnion until R2 on the DSKY indicates V75*! 0 ;. 

6 .2.10.8 8t*xt the Analog Recorders and set the OPTICS MODE switch on the ’ 

GUI Indicator Control Panel to ZERO. 

6.2.10.9 Monitor the Analog Recorders until ell signals return to null. Stop 
the Analog Recorders. The elapsed tine between the initial and final 
SXP Tach output null shall be lees than seconds. 

6.2.10.10 Record R1 and R2 on the CRT. The data displayed shall be as follows: 


6.2.10.9 


6 . 2 . 10.11 


6 . 2 . 10.12 


a. R1 « 000.00 + 000.03 

b. R2 ■ 00.000 + 00.006 

Enter VERB 34 arid press the ENTER pushbutton. 

Record the Telescope Panel Angle Counter indications. The Siaft 
Angle Shall be 0.0 + 0.11 degrees. The Trunaioa «h»n 

0.0 ♦ 0.22 degrees."* 


Set the OPTICS 
to MAM. 


switch on the GUI Indicator Control Panel 


NOTE: If optics testing will not be continued, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 
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OPTICS Coordinate Transformation Control Test 


NOTE: Proceed with this test if 6.2.3 Operate Power on Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, 

Turn On Procedure, before proceeding. 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0+3 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following into the K-Start. Press the ENTER pushbutton after 
each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

Verify and/or set the following switches on the G&N Indicator Control Panel 
to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

Set up the analog recorders to monitor the following measurements: . 

a. CG 3160 SCT Shaft Tachometer Output 

b. CG 3170 SCT Trunnion Tachometer Output 

Enter the following into the K-Start to monitor the OPTICS CDU's. 

VERB 16 NOUN 55, press ENTER 

Set the OPTICS MODE switch on the G&N Panel to ZERO. Wait 15 seconds. 

Insure that the Optics zero properly by observing that R1 and R2 of the CRT 
indicate as follows: 

a. R1 - +000.00+000.03 (Shaft Angle) 

b. R2 =• +00.000+000.06 (Trunnion LOS Ai^le) 

Return the OPTICS MODE switch to MAN. 

Using the OPTICS CONTROL STICK, drive the Optics until R1 - 225.00 
and R2 = 10.000 on the CRT and the DSKY's. 

Set the CONTROLLER COUPLING switch on the G&N Panel to RSLV and the 
controller speed switch to MED. . 
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OPTICS Coordinate Transformation Control Test 

NOTE: Proceed with this test if 6.2.3 Operate Power on Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, 

Turn On Procedure, before proceeding. 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0+3 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following into the K-Start. Press the ENTER pushbutton after 
each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Verify and/or set the following switches on the GIN Indicator Control Panel 
to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

Set up the analog recorders to monitor the following measurements: 

a. CG 3160 SCT Shaft Tachometer Output 

b. CG 3170 SCT Trunnion Tachometer Output 

Enter the following into the K-Start to monitor the OPTICS CDU*s. 

VERB 16 NOUN 55, press ENTER 

Set the OPTICS MODE switch on the G&N Panel to ZERO. Wait 15 seconds. 
Insure that the Optics zero properly by observing that R1 and R2 of the CRT 
indicate as follows: 

a. R1 ■ +000.00+000.03 (Shaft Angle) 

b. R2 ■ +00.000+000.06 (Trunnion LOS Ai^le) 

Return the OPTICS MODE switch to MAN. 

Using the OPTICS CONTROL STICK, drive the Optics until R1 - 225.00 
and R2 = 10.000 on the CRT and the DSKY’s. 

Set the CONTROLLER COUPLING switch on the GIN Panel to RSLV and the 
controller speed switch to MED. 
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6.2.11.9 Position the movable optics target such that it is centered on the SCT 
retical pattern, then start the analog recorders at a chart speed of 10 
mm/second. 

6.2.11.10 Quickly displace the OPTICS CONTROL STICK 45*10 degrees in the upper 
right hand quadrant while sighting on the optics target through the SCT 
eyepiece. The target shall appear to move in the upper right field of view 
of the SCT at 45*10 deg. Release the control stick when the target leaves 
the SCT upper right field of view, and immediately record the shaft angle 
as displayed on R1 of the CRT and DSKY's. The recorded shaft angle shall 
be +225*10.00 degrees. 

6.2.11.11 Enter VERB 34 in the DSKY. 

Press the ENTER pushbutton. 


6.2.11.12 Stop the analog recorder and measure the elapsed time between the 
initial and the final signal null conditions for the two measurements. 

The elapsed time shall be 24*6 seconds. 

6.2.11.13 Set the CONTROLLER COUPLING switch on the G&N Panel to DIRECT 
and drive the Optics with the OPTICS CONTROL STICK until the 

shaft and trunnion angles as indicated on the SCT TPAC's are approximately 
zero, then repeat step 6.2.11.5. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 
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6.2.11.9 Position the movable optics target such that it is centered on the SCT 
retical pattern, then start the analog recorders at a chart speed of 10 
mm/second. 

6.2.11.10 Quickly displace the OPTICS CONTROL STICK 45±10 degrees in the upper 
right hand quadrant while sighting on the optics target through the SCT 
eyepiece. The target shall appear to move in the upper right field of view 
of the SCT at 45*10 deg. Release the control stick when the target leaves 
the SCT upper right field of view, and immediately record the shaft angle 
as displayed cm R1 of the CRT and DSKY's. The recorded shaft angle shall 
be +225*10.00 degrees. 

6.2.11.11 Enter VERB 34 in the D8KY. 

Press the ENTER pushbutton. 


6.2.11.12 Stop the analog recorder and measure the elapsed time between the 
initial and the final signal null conditions for the two measurements. 

The elapsed time shall be 24*6 seconds. 

6.2.11.13 Set the CONTROLLER COUPLING switch on the GAN Panel to DIRECT 
and drive the Optics with the OPTICS CONTROL STICK until the 

shaft and trunnion angles as indicated on the SCT TPAC's are approximately 
zero, then repeat step 6.2.11.5. 

NOTE: If Optics testis will not continue, set the G/N POWER-OPTICS 
8witch on the LEB Lighting Control Panel to OFF. 


■i - 
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6.2.12 Optics Positional Accuracy Test, Proceed with this test if 6.2.3 

Operate Power On Test, or 6.2.5.2, Turn-On Procedure has been 
* performed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2, Turn On 
Procedure, before proceeding, 

NOTE: This test requires the use of the G&N Installation Qualification 
Fixture A23r097 mounted on Optics Supporting Fixture Al4-135. 
Insure that the qualification fixture has been properly aligned 
and that both Autosets are visible through the SXT St LOS before 
proceeding. Insure that lamp power is available to the qualifica¬ 
tion fixture and to the Portable Lamp Assembly. 

6.2.12.1 Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS, Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8 * 3 VDC. Record 
the indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% - 90 ph not flashing on CRT. 

6.2.12.2 Enter the following sequence into the K-Start. 

a. VERB 4i,‘ foOUN 20, ENTER 

b. «*0000, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

6.2.12.3 Insure that OPTICS Optics control switches on the G&N Indicator Control 
Panel are set as follows: 

a. OPTICS MODE TO MAN 

b. CONTROLLER SPEED to LO 

c. CONTROLLER COUPLING to DIRECT 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

6.2.12.4 Set the OPTICS MODE switch to ZERO. After 20 seconcb return the 
switch to MAN. 

6.2.12.5 Resolution Checks 

6.2.12.5.1 Sight through the SXT eyepiece. Using the OPTIC CONTROL STICK, 
adjust the SXT to obtain the best reflected field of view of the 5-inch 
autocollimator reticle engravings at the center of the field of view. 
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6.2.12 Optics Positional Accuracy Test, Proceed with this test if 6.2.3 

Operate Power On Test, or 6.2.5.2, Turn-On Procedure has been 
* performed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

NOTE: This test requires the use of the GAN Installation Qualification 
Fixture A23r097 mounted on Optics Supporting Fixture A14-135. 
Insure that the qualification fixture has been properly aligned 
and that both Autosets are visible through the SXT St LOS before 
proceeding. Insure that lamp power is available to the qualifica¬ 
tion fixture and to the Portable Lamp Assembly. 

6.2.12.1 Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8 ± 3 VDC. Record 
the indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% - 90 ph not flashing on CRT. 

6.2.12.2 Enter the following sequence into the K-Start. 

a. VERB 4i/NOUN 20, ENTER 

b. +60000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

6.2.12.3 Insure that OPTICS Optics control switches on the G&N Indicator Control 
Panel are set as follows: 

a. OPTICS MODE TO MAN 

b. CONTROLLER SPEED to LO 

c. CONTROLLER COUPLING to DIRECT 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

6.2.12.4 Set the OPTICS MODE switch to ZERO. After 20 seconds return the 
switch to MAN. 

6.2.12.5 Resolution Checks 

6.2.12.5.1 Sight through the SXT eyepiece. Using the OPTIC CONTROL STICK, 
adjust the SXT to obtain the best reflected field of view of the 5-inch 
autocollimator reticle engravings at the center of the field of view. 




Page68 






NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SY8TBM8 DIVISION 

ia»14 LAKEWOOD SLVD . OOWNEV. CALIPOMNIA 


APOLLO GAN Specification 
ND1002325 REV C 



COOE IDENT. MO. 03953 

NUMBER 

REVISION LETTER 



~iiiii rr~ 

PAGE 


6.2.12.5.2' Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines with¬ 
in a set) can be made. Record the number associated with that set of lines. 
The SXT resolution shall be at least 10 arc-seconds at the center of the 
.field of view. 


6.2.12.5.3 Repeat 6.2.12.5.1 and 6.2.12.5.2 using the SCT and the SCT resolution 

chart. The SCT shall have a resolution of at least 3 arc-minutes at the 
center of the field of view. 


6.2.12.6 Slave Telescope Mode Checks 


6.2.12.6.1 


6.2.12.6.2 


6.2.12.6.3 


6.2.12.6.4 


6.2.12.6.5 


Enter VERB 16 NOUN 55 into the K-Start, Press the ENTER pushbutton. 

Set the OPTICS MODE switch on the Control Indicator Panel to ZERO. 

After 20 seconds return the OPTICS MODE switch to MAN. 

Record tfce SOT Shaft and Trunnion angles as indicated by the TPAC and 
the Shaft and Trunnion CDU angles as indicated in Rl and R2 of the DSKY. 
The difference between the TPAC Shaft angle and the Shaft CDU angle shall 
be ± 0.11° or less. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be ±0.22° or less. 

Using the OPTICS CONTROL STICK and CONTROLLER SPEED switch, 
drive the SXT Shaft and Trunnion CDU's until Rl ■ +035.00±0.10 deg. and 
R2 ■ +35.00040.100 deg. Record Rl and R2. Record the Shaft and Trunnion 
angles as indicated by the TPAC. The difference between the TPAC Shaft 
angle and Shaft CDU angle shall be ±0. n° or less. The difference between 
the TPAC Trunnion angle and Trunnion CDU angle shall be ±0,22° or less. 

Set the OPTICS MODE switch to ZERO. After 20 seconds return the 
OPTICS MODE switch to MAN. 


6.2.12.6.6 Set the TELESCOPE TRUNNION switch to the 0* position. 
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6.2.12.5.2 * Note that the autocolllmator reticle contains a series of lines of different 

thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines with¬ 
in a set) can be made. Record the number associated with that set of lines. 
The SXT resolution shall be at least 10 arc-seconds at the center of the 
.field of view. 

6.2.12.5.3 Repeat 6.2.12.5.1 and 6.2.12.5.2 using the SCT and the SCT resolution 
chart. The SCT shall have a resolution of at least 3 arc-minutes at the 
center of the field of view. 

6.2.12.6 Slave Telescope Mode Checks 

6.2.12.6.1 Enter VERB 16 NOUN 55 into the K-Start, Press the ENTER pushbutton. 

6.2.12.6.2 Set the OPTICS MODE switch on the Control Indicator Panel to ZERO. 

After 20 seconds return the OPTICS MODE switch to MAN. 

6.2.12.6.3 Record the 8GT Shaft and Trunnion angles as indicated by the TPAC and 
the Shaft and Trunnion CDU angles as indicated in Rl and R2 of the DSKY. 
The difference between the TPAC Shaft angle and the Shaft CDU angle shall 
be * 0.11* or less. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be ±0.22* or less. 

6.2.12.6.4 Using the OPTICS CONTROL STICK and CONTROLLER SPEED switch, 
drive the SXT Shaft and Trunnion CDU's until Rl * +035.00*0.10 deg. and 
R2 = +35.000*0.100 deg. Record Rl and R2. Record the Shaft and Trunnion 
angles as indicated by the TPAC. The difference between the TPAC Shaft 
angle and Shaft CDU angle shall be *0.11° or less. The difference between 
the TPAC Trunnion angle and Trunnion CDU angle shall be *0.22° or less. 

6.2.12.6.5 Set the OPTICS MODE switch to ZERO. After 20 seconds return the 
OPTICS MODE switch to MAN. 

6.2.12.6.6 Set the TELESCOPE TRUNNION switch to the 0* position. 
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6.2.12.6.7 


6.2.12.6.8 


Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers hood 
over the optics head and retro re fleeting prism. 


By sighting through the SCT eyepiece, position the Retroreflecting Prism, 
Model No. A23-200, to span between the SXT StLOS and SCT LOS such that 
the illumination from the backlight filament is clearly visible at the center 
of the field of view. 


6.2.12.6.9 


6.2.12.6.10 


6.2.12.6.11 


Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. 

An enlarged projected image of the SCT reticle should be visible for align¬ 
ment comparison with the SXT reticle. Using the OPTICS CONTROL STICK, 
adjust the trunnion CDU to bring the SCT horizontal reticle line into coinci- * 
dence with the SXT horizontal reticle line. Record the Trunnion CDU angle 
displayed in R2 as XX. XXX degrees. The difference between this angle 
the corresponding angle recorded in 6.2.12.6.3 shall be *0.2° or less. 

Replace the Portable Light in the adapter on the SXT eyepiece. 

Set the OPTICS MODE switch to ZERO. After 20 seconds return the OPTICS 
MODE switch to MAN. Set the TELESCOPE TRUNNION switch to SLAVE 
TO SXT. 


6.2.12.6.12 


6.2.12.6.13 


6.2.12.6.14 


6.2.12.6.15 


Temporarily disable the SCT TRUNNION electrical drive by carefully 
unscrewing the SCT TRUNNION Manual Drive until it just releases from 
the panel. Do not rotate further, as this would displace the SCT LOS from 
the desired reference position. 

Remove the Portable Light from the adapter and direct the light beam into 
the SCT eyepiece while sighting into the SXT eyepiece as in step 6.2.12.6.9. 
Again using the OPTICS CONTROL STICK, bring the SCT horizontal reticle 
line into coincidence with the SXT horizontal reticle. Record the Trunnion 
CDU angle displayed in R2. The difference between this angle and the cor¬ 
responding angle measured in 6.2.12.6.3 shall be ±0.2° or less. Replace 
the Portable Light Assembly in the adapter. 

Replace the SCT TRUNNION Manual Drive in the panel. 

Use the OPTICS CONTROL STICK to drive the Trunnion CDU to +25.000° 

A0.006* as indicated on R2. Maintain the Shaft CDU at 000.00° A0.01° as 
indicated on Rl. 


6.2.12.6.16 Set the TELESCOPE TRUNNION switch to 25*. After 30 seconds has elapsed, 
record the TPAC Trunnion angle and Trunnion CDU angle displayed in R2. 

The difference shall be ±0.22° or less. Record the Shaft CDU angle displayed 


6.2.12.6.17 v Temporarily disable the electrical drive to the SCT Trunnion and SCT Shaft 
by unscrewing the SCT Trunnion and Shaft Manual Drive items until they just 
release from the panel. Do not rotate further, as this would displace the SCT 
LOS from the desired reference position. I 
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6.2.12.6.7 


6.2.12.6.8 


6.2.12.6.9 


6.2.12.6.10 
6.2.12.6.11 


6.2.12.6.12 


6.2.12.6.13 


6.2.12.6.14 

6.2.12.6.15 


6.2.12.6.16 


6.2.12.6.17 


Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers hood 
over the optics head and retro re fleeting prism. 

By sighting through the SCT eyepiece, position the Retroreflecting Prism, 
Model No. A23-200, to span between the SXT StLOS and SCT LOS such that 
the illumination from the backlight filament is clearly visible at the center 
of the field of view. 

Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. 

An enlarged projected image of the SCT reticle should be visible for align¬ 
ment comparison with the SXT reticle. Using the OPTICS CONTROL STICK, 
adjust the trunnion CDU to bring the SCT horizontal reticle line into coinci- ’ 
dence with the SXT horizontal reticle line. Record the Trunnion CDU angle 
displayed in R2 as XX. XXX degrees. The difference between this angle and 
the corresponding angle recorded in 6.2.12.6.3 shall be *0.2* or less. 

Replace the Portable Light in the adapter on the SXT eyepiece. 

Set the OPTICS MODE switch to ZERO. After 20 seconds return the OPTICS 
MODE switch to MAN. Set the TELESCOPE TRUNNION switch to SLAVE 
TO SXT. 

Temporarily disable the SCT TRUNNION electrical drive by carefully 
unscrewing the SCT TRUNNION Manual Drive until it just releases from 
the panel. Do not rotate further, as this would displace the SCT LOS from 
the desired reference position. 

Remove the Portable Light from the adapter and direct the light beam into 
the SCT eyepiece while sighting into the SXT eyepiece as in step 6.2.12.6.9. 
Again using the OPTICS CONTROL STICK, bring the SCT horizontal reticle 
line into coincidence with the SXT horizontal reticle. Record the Trunnion 
CDU angle displayed in R2. The difference between this angle and the cor- 
responding angle measured in 6.2.12.6.3 shall be ±0.2* or less. Replace 
the Portable Light Assembly in the adapter. 

Replace the SCT TRUNNION Manual Drive in the panel. 

Use the OPTICS CONTROL STICK to drive the Trunnion CDU to +25.000* 

=*>• 006* as indicated on R2. Maintain the Shaft CDU at 000.00° *0.01* as 
indicated on Rl. 

Set the TELESCOPE TRUNNION switch to 25*. After 30 seconds has elapsed, 
record the TPAC Trunnion angle and Trunnion CDU angle displayed in R2. 

The difference shall be ±0.22° or less. Record the Shaft CDU angle displayed 
in Rl. 

Temporarily disable the electrical drive to the SCT Trunnion and SCT Shaft 
by unscrewing the SCT Trunnion and Shaft Manual Drive items until they just 
release from the panel. Do not rotate further, as this would displace the SCT 
LOS from the desired reference position. i 
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6.2.12.6.18 Reposition the Retroreflecting Prism so that it is inclined at an angle of 
25° downward and spans the SCT LOS and SXf St LOS. Sight into the SCT 
and adjust the prism so that illumination from the backlight filament is 
again visible at the center of the field of view. Remove the Portable Light 
Assembly from the SXT eyepiece adapter and direct the light into the SCT 
eyepiece while sighting through the SXT eyepiece. Observe the comparison 
of SCT and SXT reticles. Adjust the Trunnion CDU and Shaft CDU angles 
with the OPTICS CONTROL STICK to bring the two reticle patterns into 
coincidence. Record the Shaft and Trunnion CDU angles as indicated in Rl 
and R2 of the DSKY. The difference between each of these angles and the 
respective angles recorded in 6.2.12.6.16 shall be ±0.2 degrees or less. 

6.2.12.6.19 Replace the SCT Shaft and Trunnion Manual Drive items. Replace the 
Portable Light Assembly in the adapter. Set the TELESCOPE TRUNNION 
switch to SLAVE TO SXT. Set the OPTICS MODE switch to ZERO. Wait 
20 seconds and then set the OPTICS MODE to MAN. Remove the Retro- 
reflecting Prism and photographer's hood if used. 


6.2.12.7 SXT Parallelism Tests 


6.2.12.7.1 


6.2.12.7.2 


6.2.12.7.8 


6.2.12.7.4 


6.2.12.7.6 


6.2.12.7.6 


6.2.12.7.7 


6.2.12.7.8 


Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
+15.000* *2* as indicated in R2 of the DSKY. Maintain a Shaft CDU angle 
of 000.0040.01 degrees. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto- 
oollimmtor horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Set the OPTICS MODE switch to ZERO. After 20 seconds return the 
OPTICS MODE switch to MAN. 

Again sight through the 6-inch autocollimator eyepiece and adjust the 
measurement knob to bring the SXT StLOS horizontal reticle and autocol¬ 
limator horizontal filar Images to coincide. Record the autocollimator 
reading.. 

Repeat 6.2.12.7.6 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.7.3 by more than 10 arc seconds. 

Using the OPTICS CONTROL STICK drive the SXT Trunnion angle to 
85.000* ±5* as indicated on R2 of the DSKY. Set the CONTROLLER SPEED 
to LO and drive the SXT Trunnion to +90.000* 40 . 006* as indicated on R2 
of the DSKY. Insure that the SXT Shaft angle remains at 000.0040.02 degrees 
as indicated by Rl on the DSKY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the 
OPTICS CONTROL STICK to adjust the SXT Trunnion angle until the two 
horizontal reticle lines are coincident. Record the Trunnion CDU angle 
displayed in R2. The Trunnion CDU angle shall be 90.00040.010 degrees. 
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6.2.12.6.18 Reposition the Retroreflecting Prism so that it is inclined at an angle of 
25° downward and spans the SCT LOS and SXT StLOS. Sight into the SCT 
and adjust the prism so that illumination from the backlight filament is 
again visible at the center of the field of view. Remove the Portable Light 
Assembly from the SXT eyepiece adapter and direct the light into the SCT 
eyepiece while sighting through the SXT eyepiece. Observe the comparison 
of SCT and SXT reticles. Adjust the Trunnion CDU and Shaft CDU angles 
with the OPTICS CONTROL STICK to bring the two reticle patterns into 
coincidence. Record the Shaft and Trunnion CDU angles as indicated in Rl 
and R2 of the DSKY. The difference between each of these angles and the 
respective angles recorded in 6.2.12.6.16 shall be *0.2 degrees or less. 

6.2.12.6.19 Replace the SCT Shaft and Trunnion Manual Drive items. Replace the 
Portable Light Assembly in the adapter. Set the TELESCOPE TRUNNION 
switch to SLAVE TO SXT. Set the OPTICS MODE switch to ZERO. Wait 
20 seconds and then set the OPTICS MODE to MAN. Remove the Retro- 
reflecting Prism and photographer’s hood if used. 


6.2.12.7 SXT Parallelism Tests 


6.2.12.7.1 


6.2.12.7.2 


6.2.12.7.8 


6.2.12.7.4 


6.2.12.7.5 


6.2.12.7.6 


6.2.12.7.7 


6.2.12.7.8 


Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
+15.000° ±2° as indicated in R2 of the DSKY. Maintain a Shaft CDU angle 
of 000.00+0.01 degrees. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Set the OPTICS MODE switch to ZERO. After 20 seconds return the 
OPTICS MODE switch to MAN. 

Again sight through the 5-inch autocollimator eyepiece and adjust the 
measurement knob to bring the SXT StLOS horizontal reticle and autocol¬ 
limator horizontal filar images to coincide. Record the autocollimator 
reading*. 

Repeat 6.8.12.7.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.7.3 by more than 10 arc seconds. 

Using the OPTICS CONTROL STICK drive the SXT Trunnion angle to 
85.000° *5° as indicated on R2 of the DSKY. Set the CONTROLLER SPEED 
to IX) and drive the SXT Trunnion to +90.000° ±0.006“ as indicated on R2 
of the DSKY. Insure that the SXT Shaft angle remains at 000.00+0.02 degrees 
as indicated by Rl on the DSKY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the 
OPTICS CONTROL STICK to adjust the SXT Trunnion angle until the two 
horizontal reticle lines are coincident. Record the Trunnion CDU angle 
displayed in R2. The Trunnion CDU angle shall be 90.000+0.010 degrees. 
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6.2.12.7.9 Remove the Portable Light Assembly and Adapter Assembly from the base 
of the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

6.2.12.8 Shaft and Trunnion Positional Accuracy Checks. 1 

6.2.12.8.1 Set the OPTICS MODE switch to ZERO. After 30 seconds, return the 
selector to MANUAL. 

6.2.12.8.2 Sight through the SXT. Using the control stick align the SXT SLOS with 
optical target No. 1 on the G«N Installation Fixture Model No. A23-071. 

6.2.12.8.3 Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 
Record the value of Rl and R2 displayed on the CRT. Record the Shaft and 
Trunnion Angles from the TPAC. 

6.2.12.8.4 Sight through the SXT. Using the control stick align the SXT SLOS with 
Optical Target No. 2 on A23-071. 

6.2.12.8.5 Record the value in Rl and R2 on the CRT. Record the Shaft and Trunnion 
Angles from the TPAC. 

6.2.12.8.6 Set the OPTICS MODE switch to ZERO. After 30 seconds set the switch 
to CMC. 

6.2.12.8.7 Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

6.2.12.8.8 Enter the value recorded from Rl in 6.2.12.8.3 into the K-Start. Press 
the ENTER pushbutton. 

6.2.12.8.9 Enter the value recorded from R2 in 6.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. 

6.2.12.8.10 Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
on A23-071. Record the Shaft and Trunnion Angles from the TPAC. The 
difference between these values and the corresponding values recorded in 

6.2.12.8.3 shall be less than 0.25 degrees. Record the difference. 

6.2.12.8.11 Enter VERB 41 NOUN 55 into the K-START. Press the ENTER pushbutton. 

6.2.12.8.12 Enter the value recorded from Rl in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 

6.2.12.8.13 Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 


Page 72 




NORTH AMERICAN AVIATION. INC. APOLLO G&N Sneciflcation 

**PACE and INFORMATION SYSTEMS DIVISION opwxuciuion 

'** u LAKewOOO BlVO., DOWNEY. CALIFORNIA ND1002325 REV C 

. CODE IDEHT. NO. 039 S3 


6.2.12.7.9 


6.2.12.8.1 


6.2.12.8.2 


6.2.12.8.3 


6.2.12.8.4 


6.2.12.8.5 


6.2.12.8.6 


6.2.12.8.7 

6.2.12.8.8 


6.2.12.8.9 


6.2.12.8.10 


6.2.12.8.11 
6.2.12.8.12 


6.2.12.8.13 


Remove the Portable Light Assembly and Adapter Assembly from the base 
of the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

Shaft and Trunnion Positional Accuracy Checks. 

Set the OPTICS MODE switch to ZERO. After 30 seconds, return the 
selector to MANUAL. 

Sight through the SXT. Using the control stick align the SXT SLOS with 
optical target No. 1 on the GSN Installation Fixture Model No. A23-071. 

Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 
Record the value of Rl and R2 displayed on the CRT. Record the Shaft and 
Trunnion Angles from the TPAC. 

Sight through the SXT. Using the control stick align the SXT SLOS with 
Optical Target No. 2 on A23-071. 

Record the value in Rl and R2 on the CRT. Record the Shaft and Trunnion 
Angles from the TPAC. 

Set the OPTICS MODE switch to ZERO. After 30 seconds set the switch 
to CMC. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from Rl in 6.2.12.8.3 into the K-Start. Press 
the ENTER pushbutton. 

Enter the value recorded from R2 in 6.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. 

Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
on A23-071. Record the Shaft and Trunnion Angles from the TPAC. The 
difference between these values and the corresponding values recorded in 
6.2.12.8.3 shall be less than 0.25 degrees. Record the difference. 

Enter VERB 41 NOUN 55 into the K-START. Press the ENTER pushbutton. 

Enter the value recorded from Rl in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 

Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 
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Optic** K-'it--- ISst 

Optica Slew Rate Test 1. t.» : if.? " ;c. Vca. i: On. jVost • 

■ yvilr..: o* ox r. tit; ‘-.tu- zc.i fvsun i. •* \--. 5 ,». 

NOTE: Perform Master Initialization 6. 2, 5.3. before proceeding. 


Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) 
is +28.0 ± 3.0 VDC. Verify that OPTX 28V 800 cpe 1% zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence into K148. Press the ENTER pushbutton after 
each entry, 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
v C. +00000, ENTER 

d. +00000, ENTER 

Verify and/or set the following switches on the G&N Indicator Control 
Panel to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to HI 

Monitor the OCDU’s by entering VERB 16 NOUN 55 into K148. Press the 
ENTER pushbutton. 

Set the OPTICS MODE switch on the G&N Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly by observing the 
following data displayed in Rl and R2 on the DSKY. 

a. Rl - +000.00 ± 000.03 (Shaft Angle) 

b. R2 =* +00.000 ± 00.006 (Trunnion LOS Angle) 

Set the OPTICS MODE switch on the G&N Indicator Panel to MAN. 

NOTE: Read & understand step 6.2.13.6 before proceeding. Do not 

hold Control Stick at upper limit more than 10 seconds, or exceed a 
trunnion angle of 85° 

Trunnion Slew Rate - HI Speed 

Push and hold the Optics Control Stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R2 and R3. Approximately 5 seconds after the first mark, again 
press the MARK pushbutton and record the new display in R2 and R3. The 
data displayed is in the following form: 

a, R2 ** +XX. XXX (Trunnion LOS angle in deg.) 

b. R3 =» +XXX. XX (Time in seconds) 
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6.2.13 Optica Slew Rate Test l t.i t it •* ~ Or. T.*t .-v* hoe* 

ft-l.if-. • *v-t: : orOTHt:- "■ ‘ If 

NOTE: Perform Master Initialization 6.2. 5.3, before proceeding. r.ix*c 

6.2.13.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) 

, is +28.0 ± 3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

6.2.13.2 Enter the following sequence into K148. Press the ENTER pushbutton after 
each entry. 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

6.2.13.3 Verify and/or set the following switches on the G&N Indicator Control 
Panel to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
o. CONTROLLER SPEED to HI 

6.2.13.4 Monitor the OCDU's by entering VERB 16 NOUN 55 into K148. Press the 
ENTER pushbutton. 

6.2.13.5 Set the OPTICS MODE switch on the G&N Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly by observing the 
following data displayed in Rl and R2 on the DSKY. 

a. Rl - +000.00 ± 000.03 (Shaft Angle) 

b. R2 =» +00.000 ± 00.006 (Trunnion LOS Angle) 

Set the OPTICS MODE switch on the G&N Indicator Panel to MAN. 

NOTE: Read & understand step 6.2.13.6 before proceeding. Do not 

hold Control Stick at upper limit more than 10 seconds, or exceed a 
trunnion angle of 85° 

Trunnion Slew Rate - HI Speed 

6.2.13.6 Push and hold the Optics Control Stick to its upper limit. Approximately 

2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R2 and R3. Approximately 5 seconds after the first mark, again 
press the MARK pushbutton and record the new display in R2 and R3. The 
f data displayed is in the following form: 

a. R2 =* iXX. XXX (Trunnion LOS angle in deg.) 

b. R3 * +XXX. XX (Time in seconds) 
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6.2.13.7 Perform the following calculations: 


a. 

b. 

c. 


Difference between R2 displays 
Difference between R3 displays 

A trun. angle 

— • deg/sec 


. ( A trun. angle) 


[ A time) 


6.2.13.8 


6.2.13.9 


m A tim. 

nie Trunnion slew rate shall be IQ±2 deg/sec.^ V 2, 

Shaft Slew Rate - HI Speed 

Using the Optics Control Stick, drive the Trunnion LOS Angle back to 
approximately zero degrees as indicated on the TPAC. Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
NAIfa 

Li rft-srr? ^•**;“** *•—«'*.. D»«*fcu«rt 

s^k at right limit for more than 10 seconds, or exceed k shaft angle of 

Push and hold the Optics Control stick to Its rlgit limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the ESKT 
display in R1 and R3- Approximately 5 seconds after the first mark, again 
press the MARK pushbutton and record the new display in R1 and R3. *Fh® 
data displayed la in the following form. 


Rl 

H3 


+ XXX.XX (Shaft angle in deg.) 
+ XXX.XX (Time in seconds) 


6.2.13.10 Perform the following calculations 


a. Difference between Rl displays 

b. Difference between R3 displays 
e. 

£ shaft angle 


. | A shaft angle) 


A time) 


A tin 


_ deg/sec 


The Shaft Slew Rate shall be 18|..5±&9 deg/aec. ?. 

Trunnion Slew Rate - MED Speed 

6.2.13.11 using th. Optics Control Stick, drlre the shaft angle back to approxi¬ 
mately sero degrees as indicated on the TPAC. Set the OPTICS MODE avitch 
to zero. Whit 15 seconds. Set the OPTICS MODE switch to MAN. Set 
the CONTROLLER SPEED switch to MED. S t 


NOTE: Read ft understand 6.2.13.12 before proceeding, 
st&ek at upper limit for more than 20 seconds. 


Do not hold control 
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6.2.13.7 Ferfon the following calculations: 


Difference between R2 displays 
Difference between R3 displays 


| A trim, angle) 


, A tloe) 


A trun. angle 
A tl«e 


deg/sec 


6.2.13.8 


6.2.13.9 


The Trunnion slew rate shall be I0±2 deg/seb.^'r 2, 

Shaft Slew Rate - HI Speed 

Using the Optics Control Stick, drive the Trunnion LOS Angle back to 
spproxlnately z ero degrees as Indicated on the IT AC. Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 

NOTE: Read ^d -mderatoad step S.2 13.9 before proceeding. Do not hold.Control 
Stick at right limit for more than 10 seconds, or exceed a shaft angle of 

Push and hold the Optics Control stick to its ri^it limit. Approximately 
2 seconds later press th. MARK pushbutton. Imaediately record the DSKT 
display in R1 end R3- Approximately 5 seconds after the first mark, . f~<- 
press the MARK pushbutton and record the new display in R1 and R3. The 
data displayed la In the following fora. 


R1 

R3 


^ XXX.XX (Shaft angle In deg.) 
+ XXX.XX (Tins in seconds) 


6.2.13.10 Perfora the following calculations 


a. Difference between R1 displays • 

b. Difference between R3 displays ■ 

c. 

A shaft angle 


.•_( A shaft angle) 

A tine) 


A tlae 




The Shaft Slew Rate shall be l$..5±3fc$ deg/aec. 

Trunnion Slew Rate - MED Speed 

6.2.13.11 Using the Optics Control Stick, drive the shaft angle back to approxi¬ 
mately *•«> degrees as indicated on the TPAC. Set the OPTICS MODE switch 
to zero. Whit. 15 seconds. Set the OPTICS MODE switch to HAH. Set 
the CONTROLLER SPEED switch to MED. 


NOTE: 


Read & understand 6.2.13.12 before proceeding, 
stick at upper Halt for aore than 20 seconds. 


Do not hold control 
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Push and hold the Optics Control stick to its upper limR. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R2 and R3. Approximately 10 seconds after the first mark, again 
press the MARK pushbutton and record the new display in R2 6 R3. The data 
displayed is in the following form: 


a. R2 * XX. XXX (Trunnion LOS A ngl e in degrees) - . 

b. R3 3 XXX. XX (Time in seconds) 

Perform the following calculations: 

a. Difference between R2 displays *_._(A Trunnion Angle) 

b. Difference between R3 displays _. (A Time) 

A Trunnion angle 3 ._deg./sec 

A Time 

The Trunnion slew rate shall be 1.0±0.2/sec. 

Shaft Slew Rate - MED Speed 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the OPTICS 
MODE switch to MAN. 

NOTE: Read ft understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 


Push and hold the Optics Control Stick to its right limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in Rl and R3. Approximately 10 seconds after the first mark, 
again press the MARK pushbutton and record the new display in Rl and R3. 
The data displayed is in the following form: 

a. Rl 3 ± XXX. XX (Shaft Angle in degrees) 

b. R3 3 i XXX. XX (Time in seconds) 

Perform the following calculations 


a. Difference between Rl displays 3 _. 

b. Difference between R3 displays 3 . 

c. A Shaft Angle , ———— — 

_ 3 _._deg/ sec 

A Time 

The Shaft Slew Rate shall be 2.0±0* 4 deg/sec, . 
Trunnion Slew Rate - LO Speed 


(A Shaft Angle) 
(A Time) 
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6.2.13.12 


Push and hold the Optics Control stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R2 and R3. Approximately 10 seconds after the first mark, again 
press the MARK pushbutton and record the new display in R2 6 R3. The data 
displayed is in the following form: 

R2 s XX. XXX (Trunnion LOS Angle in degrees) - . 

b. R3 = XXX. XX (Time in seconds) 

6.2.13.13 Perform the following calculations: 

a. Difference between R2 displays »____ . ______ (A Trunnion Angle) 

b. Difference between R3 displays _. (A Time) 

A Trunnion angle =» __ # _deg. /sec 

A Time 

The Trunnion slew rate shall be 1.0±0.2/sec. - 

Shaft Slew Rate - MED Speed 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the OPTICS 
MODE switch to MAN. 

NOTE: Read ft understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

Push and hold the Optics Control Stick to its right limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in Rl and R3. Approximately 10 seconds after the first mark, 
again press the MARK pushbutton and record the new display in Rl and R3. 
The data displayed is in the following form: 

a. Rl * £ XXX. XX (Shaft Angle in degrees) 

b. R3 » £ XXX. XX (Time in seconds) 

Perform the following calculations 

a. Difference between Rl displays *_._(A Shaft Angle) 

b. Difference between R3 displays =»_. (A Time) 

c. A Shaft Angle , . ——— — — 

_=■_._deg/ sec 

A Time 

The Shaft Slew Rate shall be 2.0±0*4 deg/sec. . 

Trunnion Slew Rate - LO Speed 


6.2.13.14 


6.2.13.15 


6.2.13.16 
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6*2.13.17 Set the OPTICS MODE switch to ZERO. Walt 15 seconds. Set the OPTICS 
MODE switch to MAN. Set the CONTROLLER SPEED switch to LO. 

NOTE: Read and understand 6.2.13.18 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 


6.2.13.18 


Push and hold the Optics Control stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R£’ and R3. Approximately 10 seconds after the first mark, 
again press the MARK pushbutton and record the new display in R2 and R3. 
The data displayed is in the following form: 


N2 ■ XX.XXX (Trunnion LOS Angle in degrees) 
R3 ■ XXX.XX (Time in seconds) 


6.2.13.19 Perform the following calculations 


Difference between R2 displays - XX.XXX ( A Trunnion Angle) 

x.xx ( 

A Trunnion Angle 


b. Difference between R3 displays • XXX 

®* A IR«m.4«. *_-I _ 

* _ • _ _ deg/sec 


A Time) 


A Time 

The Trunnion Slew Rate shall be 0.10 + 0.02 deg/sec. 

Shaft Slew Rate - LO Speed 

6.2.13.20 Set the OPTICS MODE switch to ZEBO. Whit 15 seconds. Set the OPTICS 
MODE fcwltdh to MAN. 

NOTE: Read and understand 6.2.13.21 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

6.2.13.21 Push and hold the Optics Control stick to its right limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKT 
display in R1 and R3. Approximately 10 seconds after the first mark, 
again press the MARK pushbutton and record the new display in R1 and R3. 
The data displayed is in the "following form: 

a. R1 ■ XXX.XX (Shaft Angle in degprees) 

b. R3 * XXX.XX (Time in seconds) 


6.2.13.22 Perform the following calculations: 


a. 

b. 

c. 


Difference between R1 displays ■ 
Difference between R3 displays » 


A Shaft Angle 
A Time 


_ ( A Shaft Angle) 

_(A Time) 


— • — — deg/sec 


The Shaft Slew Rate shall be 0.20 + Q.Ok deg/sec. 

6.2.13.23 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 
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6.2.13.18 


^•^•^3*17 Set the OPTICS NODE switch to ZERO. Walt 15 seconds. Set the OPTICS 
MODE switch to MAN. Set the CONTROLLER SPEED switch to L0. 

NOTE: Read and understand 6.2.13.18 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 

Push and hold the Optics Control stick to Its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKf 
display In R2 and R3. Approximately 10 seconds after the first mark, 
again press the MARK pushbutton and record the new display In R2 R3 
The data displayed Is in the following form: 

R2 * XX.XXX (Trunnion LOS Angle In degrees) 
b. R3 • XXX.XX (Time in seconds) 

6.2.13.19 Perform the following calculations 

a. Difference between R2 displays - XX.XXX ( A Trunnion Angle) 

“X.XX ( ‘ 


b. Difference between R3 displays • XXX. 
°* A Trunnion Angle 


A Time) 


A Tim 


_ defi/see 


6.2.13.20 


6.2.13.21 


The Trunnion Slew Rate shall be 0.10 ♦ 0.02 deg/sec. 

Shaft Slew Rate - L0 Speed 

MM^^td^to M^ 8 >Vit< * *° ZER0 * Walt *5 ««conds. Set the OPTICS 

NOTE: Read and understand 6.2.13.21 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

Push and hold the Optics Control stick to its right limit. Appxoxiimtely 
2 seconds later press the MARK pushbutton. Immediately record the DSKX 
display In R1 and R3. Approximately 10 seconds after the first mark, 
again press the MARK pushbutton and record the new display in Ri and R3. 
The data displayed is in the "following font: 


Rl “ XXX.XX (Shaft Angela in deggrees) 
R3 - XXX.XX (Time in seconds) 


6.2.13.22 Perform the following calculations: 


a. 

b. 

c. 


Difference between Rl displays ■ 
Difference between R3 displays » 

A Shaft Angle 

- — — “ — •_deg/sec 

A Time 


_(A Shaft Angle) 

_(A Time) 


The Shaft Slew Rate shall be 0.20 + ©.04 deg/sec. 

6.2.13.23 Set the Q/N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 
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6 *2. .14 Stabilization Loop Step Response Test 

6.2.14.1 Proceed with this test if the Operate Power On Test of 6.2.3 has been 
performed and system operation has not been interrupted. If system 
operation has been interrupted, perform the Turn On Procedure of 

6.2.5.2 before proceeding. Insure that the Carry-on Cosmand Stimuli 
Chit, Model Bo. C14-200, is installed and connected. 

6.2.14.2 filter VERB 36 into 10.40. Press the EITHER pushbutton, then the ERROR 
RESET pushbutton. 

6 JZ .14.3 Inner Glmbal Response Test 

6.2.14.4.1 Enter code 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.4.2 Enter VERB 4l ROUE 20 into KL48. Press ENTER pushbutton. 

6.2.14.4.3 Enter +00000 into KL48 three times. Press ENTER after each entry. 
Malt 30 seconds. 

6.2.14.4.4 Biter VERB 42 into KL48. Press E N TER. 

6.2.14.4.5 Enter +00000 into KL40 three times. Press ENTER after each entry. 
Wait 90 seconds. 

6 *2.14.4.6 Enter 1000 into 4A2-A6-R155* The top part of the switch shall be 

illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 

6.2.14.4.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 

IG stabilization loop. 

CAUTION: If the transient caused by the step input does not die out 
within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on the I£B lighting Control Panel to OFF. 

6 *2.14.4.8 Set 19 Analog Recorder 4A1-A3 using a chart speed of 100 na/sec. 

6.2.14.4.9 Enter 0000 into 4A2-A6-R155; the top part of switch should be 

extinguished. Insure that no other function switches on 4A2-A6-R155 
are illuminated. Start analog recorder. Press the XEQ/SEAL push¬ 
button to remove the step input to the IG Stabilization Loop. Ths 
bottom part of switch shall be extinguished. 

6*2.14.4.10 After the transient has died out, stop the analog recorder. Record 

the loop response time by measuring the time interval between removing 
the step input and the Settling'of the error signal.toa valde equal to ±5 . 
peroent of the drigihal step amplitude.--'In addition* record the total number 
of overshoots. 


FORM M1SI-H-2 RCV. *•«« 
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6*2.14 Stabilization Loop Step Response Test 

6 .2 .14.1 Proceed with this test if the Operate Power On Test of 6.2.3 has been 
performed and system operation has not been interrupted. If system 
operation has been interrupted, perform the Turn On Procedure of 

6.2.5.2 before proceeding. Insure that the Carry-on Command Stimuli 
Uhit, Model So. 014-200, is Installed and connected. 

6.2.14.2 Enter VERB 36 Into Xl48. Press the ENTER pushbutton, then the BiRCR 
RESET pushbutton. 


6.2.14.3 Inner Gimbal Response Test 

6.2.14.4.1 Enter code 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.4.2 Enter VERB 4l NOUS 20 into Kl4S • Press ENTER pushbutton. 

6.2.14.4.3 Enter 400000 into 10.48 three times. Press EN T E R after each entry. 
Walt 30 seconds. 


6.2.14.4.4 filter VERB 42 into KL48. Press ENTER. 


6.2.14.4.5 Enter 400000 Into KL48 three times. Press ENTER after each entry. 
Wait 90 seconds. 

6.2.14.4.6 filter 1000 into 4A2-A6-R155* The top part of the switch shall be 
Illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 

6.2.14.4.7 press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
IG stabilization loop. 


CAUTION: If the transient caused by the step input does not die out 
within 15 seconds, remove the IMU OPERATE power by setting the G/l 
POWER DdJ switch on the LEB lighting Control Panel to OFF. 


6.2.14.4.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 m/eee. 

6.2.14.4.9 Enter 0000 into 4A2-A6-R155; the top part of switch be 

extinguished. Insure that no other function switches on 4A2-A6-R155 
are illuminated. Start analog recorder. Press ths XSQ/SEAL push¬ 
button to remove the step input to the IG Stabilisation Loop. She 
bottom part of switch shall be extinguished. 


6^.14.4.10 After the transient has died out, stop the analog mcorttr. fieort 

the loop response time by measuring the time interval between remorlj* 
the step input and the settltng of the error signal to a valfte equal to *6 . 
percent of the Cflgih&l step amplitude.- 'In addition, record the total number 
of overshoots. 
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6.2.14.4.10.1 The inner gimbal stabilization loop response time shall be less than 
0.1 second. 

6.2.14.4.10.2 The maximum number of overshoots on the IGA Servo Error signals shall 
be three. 


6.2.14.5 Middle Gimbal Response Test 

6.2.14.5.1 Enter code 2028000000 into C-START MODULE 4A1-A5-C156. Press the 
XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.5.2 Enter VERB 41 NOUN 20 into K148. Press ENTER. 

6.2.14.5.3 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

6.2.14.5.4 Enter VERB 42 into K148. Press ENTER. 

6.2.14.5.5 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 90 seconds. 


6.2.14.5.6 Enter 0100 into 4A2-A6-R155. The top part of switch shall be illuminated. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. 

6.2.14.5.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
MG Stabilization Loop. 


CAUTION: If the transient caused by the step input does not die within 15 seconds, 
remove the IMU OPERATE power by setting the G/N POWER IMU switch on the 
LEB Lighting Control Panel to OFF. 

6.2.14.5.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.5.9 Enter 0000 into 4A2-A6-R155. The top part of the switch shall be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press XEQ/SEAL pushbutton to remove the step input to the 
MG stabilization loop. 


6.2.14.5.10 After the transients have died out, stop the analog recorder. Record the stab 
loop response time by measuring the time interval between removing the step 
input and the settling of the error signals to a value equal to ±5 percent of the 
original step amplitude. In addition, record the total number of overshoots. 

6.2.14.5.10.1 The middle gimbal stabilization loop response time shall be less 0.1 
second. 

6.2.14.5.10.2 The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 
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6.2.14.4.10.1 The inner gimbal stabilization loop response time shall be less than 
0.1 second. 

6.2.14.4.10.2 The maximum number of overshoots on the IGA Servo Error signals shall 
be three. 

6.2.14.5 Middle Gimbal Response Test 

6.2.14.5.1 Enter code 2028000000 into C-START MODULE 4A1-A5-C156. Press the 
XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14# 5.2 Enter VERB 41 NOUN 20 into K148. Press ENTER. 

6.2.14.5.3 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

6.2.14.5.4 Enter VERB 42 into K148. Press ENTER. 

6.2.14.5.5 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 90 seconds. 

6.2.14.5.6 Enter 0100 into 4A2-A6-R155. The top part of switch shall be illuminated. 

Insure that no other function switches on 4A2-A6-R155 are illuminated. 

6.2.14.5.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
MG Stabilization Loop. 

CAUTION: If the transient caused by the step input does not die within 15 seconds, 
remove the IMU OPERATE power by setting the G/N POWER IMU switch on the 
LEB Lighting Control Panel to OFF. 

6.2.14.5.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.5.9 Enter 0000 into 4A2-A6-R155. The top part of the switch shall be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press XEQ/SEAL pushbutton to remove the step input to the 
MG stabilization loop. 

6.2.14.5.10 After the transients have died out, stop the analog recorder. Record the stab 
loop response time by measuring the time interval between removing the step 
input and the settling of the error signals to a value equal to ±5 percent of the 
original step amplitude. In addition, record the total number of overshoots. 

6.2.14.5.10.1 The middle gimbal stabilization loop response time shall be less *h«n 0.1 
second. 


6.2.14.5.10.2 The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 
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after each entry. 


6.2.14.6 Outer Gimbal Respease Test 

6.2.14.6.1 Enter cede 2026000000 la C-START Module 4A1-A5-C156. Press XEQ/SEAL 
Pushbuttea to call up CO 2177 00A SERVO ERROR ea 4A1-A3-CH1. 

6.2.14.6.2 Eater VERB 4l ROOT 20 late KL48. Press ESTER. ' ' 

6.2.14.6*3 Eater +00000 late 10.46 three tines. Press 
Walt 30 secoads. 

6.2.14.6.4 Eater VERB 42 late WL46. Press KREER pushbuttea. 

6.2.14.6.5 Eater +00000 late 10.48 three tines. Press E N TER after each eatry. 

Walt 90 secoads. 

6.2.14.6.6 Eater 0010 late 4A2-A6-R155. The top half ef the switch shall be 
Illuminated. Insure that no other function switches on 4A2-A6-R155 

are Ilium1gated. 

6.2.14.6.7 Press XEQ/SEAL pushbutton ea 4A2-A6-R155 te eater a DC step late 
the 00 Stabilization Loops. 

ROTE* If the transient caused by the step Input does net die out with la 
15 seconds, remove the 3HJ OPERATE power by setting the G/N POWER 
BU switch on the LBB Lighting Control Panel te OFF. 

6.2.14.6.8 Set up Analeg Recorder 4A1-A3 using a chart speed ef 100 na/sec. 

6.2.14.6.9 Eater 0000 Into 4A2-A6-R155* The top half ef the switch be 
^extinguished. Insure that no other function switches on 4A2-A6-155 

are i ll umin ated. Start analog recorder. Press the XEQ/SEAL push¬ 
button to remove the step input te the 00 Stabilization Loop. 

6*2*l4*(>*10 After the transients have died out, stop the analog recorder. Record 
the loop response time by measuring the time interval between 
removing the step input’and thedettlingroj the error slgnal ton value dqual to 
owMhcKits of Btep AMPiRutle; In addition, the tcrtai number of 

6.2.14.6.10.1 ®ie outer gimbal stabilization loop response time nhaii 
be less than second. . 

6.2.14.6.10.2 The m a ximum number of overshoots ea the OGA Servo Error 
Si gnal s shall be three. 

6.2.14.7 Eater VERB 40 ROOT 20 Into Kl48. Press the ENTER pushbutton. 

6.2.14.7.1 Eater VERB 4l ROOT 20 Into 1CL46. Press the ENTER pushbutton. 


Page BO 


FORM MISt—M—1 RCV. *..4 



NORTH AMERICAN aviation, inc. APOLLO G&N Specification 

SPACE and INFORMATION SYSTEMS DIVISION ^ W 

18214 LAKEWOOD BLVD. DOWNEV. CALIFORNIA ND1002325 REV 42 

CODE IDENT. NO. 03953 


6.2.14.6 Outer Gimbal Response Test 

6.2.14.6.1 Enter cede 2026000000 la C-START Module 4A1-A5-C156. Press XEQ/SEAL 
Pushbuttea to call up CG 21JJ 0QA SERVO ERROR oa 4A1-A3-CH1. 

6.2.14.6.2 Eater VERB 4l HOUR 20 late 10.48. Press EHTER. ' * 

6.2.14.6.3 Eater +00000 late Kl48 three tines. Press ENTER after each entry. 

Wait 30 secoads. 

6.2.14.6.4 Eater VERB 42 late KL48. Press ENTER pushbuttea. 

6.2.14.6.5 Eater +00000 late KL48 three tines. Press ENTER after each entry. 

Wait 90 seceads. 

6.2.14.6.6 Eater 0010 late 4A2-A6-R155. The top half of the switch shall be 
illuminated. Insure that no other function switches oa 4A2-A6-R155 

are iliumlusted. 

6.2.14.6.7 Press XEQ/SEAL pushbutton oa 4A2-A6-R155 te eater a DC step 
the OG Stabilisation Loops. 

NOTE? If the transient caused by the step input does net die out within 
15 secoads, remove the IMG OPERATE power by setting the G/N POWER 
IMJ switch on the LEB Lighting Control Panel to OFF. 

6.2.14.6.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 an/sec. 

6.2.14.6.9 Eater 0000 into 4A2-A6-R155. The top half of the switch be 

^extinguished. Insure that ao other function switches oa 4A2-A6-155 

are i ll umin ated. Start analog recorder. Press the XEQ/SEAL push¬ 
buttea to remove the step input to the OG Stabilization Loop. 

6.2.14.6.10 After the transients have died out, stop the analog recorder. Record 
the loop response time by measuring the time interval between 
removing the step ihput and th&Settling o| the error 'Signal ton valde dqual to 

*5 percent’ of the original step amplitude; In hddftldhi ^fecdrd the tbtal number of 
overshoots. 

6.2.14.6.10.1 The outer gimbal stabilization loop response time shall 
be less than second. . 

6.2.14.6.10.2 The maximum number of overshoots on the OGA Servo Error 
Signals shall be three. 

6*2.14.7 Enter VERB 40 NOUN 20 Into 10.48. Press the ENTER pushbutton. 

6.2.14.7.1 Enter VERB 4l NOUN 20 late KL48. Press the ENTER pushbutton. 
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6.2.14.7.2 

6.2.14.7.3 

6.2.14.7.4 


6.2.15 , 

6.2.15.1 

6.2.15.2 


Enter +00000 Into K148. Press the ENTER pushbutton. 
Enter +00000 Into K148. Press the ENTER pushbutton. 
Enter +00000 Into K148. Press the ENTER pushbutton. 



IRIG Scale Factor Test 

Perform Blaster Initialization 6.2.5.3 before proceeding/^' 

!*. - «iu:. .ul- - j:., . . 


Verify that the IMU OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the Glmbal 
Friction Test, 6.2.7. 


6.2.15.3 Set up the Analog Recorders to monitor the following signals: 

a. CG 2117 IG SERVO ERROR 

b. CG 2147 BIG SERVO ERROR 

c. CG 2177 OG SERVO ERROR 

d. CG 2120 IG TBi CURRENT 

e. CG 2150 MG TM CURRENT 

f. CG 2180 OGTM CURRENT 

6.2.15.3.1 Start the analog recorder chart drive using a chart speed of 1 mm/sec. 

The recorder shall run for the duration of 6.2.15. 

6.2.15.4 Enter VERB 57 Into K148. Press the ENTER pushbutton. 

6.2.15.5 Enter 00005 Into K148. Press the ENTER pushbutton. 

6.2.15.6 VERB 06 NOUN 61 shall flash on CRT and the following displayed In R1 and R2: 

R1 ■ +xxxxx (some Nav. Base azimuth) 

R2 - ±xxxxx (some test site latitude; see Table I) 
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6.2.14. 

6.2.14. 

6.2.14. 


6.2.15 

6.2.15.1 

6.2.15.2 

6.2.15.3 


6.2.15.3. 

6.2.15.4 

6.2.15.5 

6.2.15.6 
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.2 Enter +00000 into K148. Press the ENTER pushbutton. 

.3 Enter +00000 into K148. Press the ENTER pushbutton. 

• 4 Enter +00000 into K148. Press the ENTER pushbutton. 



QUG Scale Factor Test 

Perform- Master initialization 6.2.5.3 before proceeding: 1 ^ 1 J ^ J 

' -JiA* li', .. . 

Verify that the IMU OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the Gimbal 
Friction Test, 6.2.7. 

Set up the Analog Recorders to monitor the following signals: 

a. CG 2117 IG SERVO ERROR 

b. CG 2147 MG SERVO ERROR 

c. CG 2177 OG SERVO ERROR 

d. CG 2120 IGTM CURRENT 

e. CG 2150 MG TM CURRENT 

f. CG 2180 OGTM CURRENT 

1 Start the analog recorder chart drive using a chart speed of 1 mm/sec. 

The recorder shall run for the duration of 6.2.15. 

Enter VERB 57 into K148. Press the ENTER pushbutton. 

Enter 00005 into K148. Press the ENTER pushbutton. 

VERB 06 NOUN 61 shall flash on CRT and the following displayed in R1 R2: 

R1 - ±xxxxx (some Nav. Base azimuth) 

R2 - *xxxxx (some test site latitude; see Table I) 
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6.2.15.7 If the values displayed in R1 and R2 are correct, proceed with 

not perform the following sequence: carrecx * proceed with test, if 

“ ^ Srn2®,!!^“* enter 21 > P»m ENTER pushbutton, 

±xxx.xx, press ENTER (txxx^oc is correct nav. base azimuth). 

b# Z C ™ Ct *> 6nter 22, P^b« EWER pushbutton, 

4xx.xxx, press ENTER (obtain correct site latitude from Table l). 


Table I 


Site 

SET 

MSC 

MILA 


latitude 

+&.921 

«9.556 

■*06.516 


6 * 2 ‘ 15 * 8 ^% t ^. 1 COrreet , d i!! 1 ^ on ®T HI and K2, then on the K-.tart enter 
VERB 33 and press ENTER pushbutton.' 

6 ‘ 8,15 ' 9 30 * h * n fl “ h “ the CM. requesting . load of the test 

Biter the desired test number frost Thble I and press the EMER pushbutton. 
Tkble I. Test Numbers and Positions for IRIG Ttesta 


Test 

Number 

+00001 

■KXXXK 

+00003 

-00001 

-ooooe 

-00003 


tyro Being Tested and 
Direction of Torque 
+X 
+Y 
+Z 
-X 
-Y 
-Z 


“• telng tented, the test must be repeated once for 
?Tk.? Table I in the sequence listed. If only one gyro 

TbstfiUI*^ ' te,t ° alr * ~P~ted for the two appliSSe 
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6.2.15.7 the values displayed In HI and R2 are correct, proceed with test If 
not perform the following sequence: ^ t,est ' “ 

° orrect QP. th e K-start enter VERB 21, press EWER pushbutton, 
± xxx.xx, press ENTER (txxxjoc Is correct nav. base azimuth). 

b * enter VERB 22 ' Press BRIER pushbutton, 

■hoc .xxx, press ENTER (obtain correct site latitude from Table I). 


fttble I 

Site latitude 

NET 35 J.gr 

MSC -* 29.556 

MILA . -*08.516 

6 - 2 - 15 - 0 ^?, t !“, carrect " «T *1 and R2, then on the K-.tart enter 
VERB 33 and press ENTER pushbutton.* 

6 ’ 2 * 15 * 9 ^f 2 1 1K ’ UH 30 ,haU n “ h 00 *** CRT* requesting a load of the test 

Bnter the desired test mater from Table I mad press the BRIER pushbutton. 
3feble I. Test Numbers and Positions for IRIG Ttests 

tyro Being Tested and 

400001 Direction of Torque 

•tooooe . +y 

■*00003 

-00001 _ x 

-ooooe . y 

-00003 „ Z 

beln « tested, the test Bust be repeated once for 
**JL?* 1 »t Munber in Table I in the sequence listed. If only one gyro 

repeated for the Sfapplicable 


FONM MtSI-H-2 RIV. M4 
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RAGS 


6.2.15.10 


After 160 seconds VERB 06 NOUN 66 shall flash on the CRT. Record the 
value displayed in register R1 for the appropriate Test Number in Table 2. 
The data displayed in the Scale Factor error in parts per million. The 
recorded Scale Factor error shall not exceed ±1750 ppm. 

Table 2. Display of Test Parameters 


Test 

Number 

Symbol 

DisDlav in R1 

-00001 

E +X 

±xxxxx 

+00001 

E-X 

±xxxxx 

-00002 

E+y 

±XXXXX 

+00002 

E-Y 

±xxxxx 

-00003 

E+Z 

±xxxxx 

+00003 

E-Z 

±xxxxx’ 


6.2.15.11 

6.2.15.12 

6.2.15.13 

6.2.15.13. 

6.2.15.14 

6.2.15.14. 
6.2.15.14. 

6.2.16 

6.2.16.1 

6.2.16.2 

6.2.16.3 

6.2.16.4 


Enter VERB 33 into K148. Press the ENTER pushbutton. 

Repeat 6.2.15.9 through 6.2.15.10 until all Test Numbers in Table I 
have been utilized. 

Enter VERB 34 into K148. Press the ENTER pushbutton. 

1 After completion of all test numbers, stop the analog recorders. 

Enter VERB 40 NOUN 20 in K143. Press the ENTER pushbutton. 

1 Enter VERB 41 NOUN 20 into K148. Press the ENTER pushbutton. 

2 Enter ±00000 into K148 three times, pressing the ENTER pushbutton after 
each entry. 

IMU Performance Test 

Perform Master Initialization 6.2.5.3 before proceeding. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 * AAAAA and the 
time of day. 

Enter VERB 21 NOUN 02 into K148. Press the ENTER pushbutton. Enter 
01300 into K148. Press ENTER. Enter AAAAA into K148. Press ENTER. 

Enter VERB 06 NOUN 02 into K148. Press ENTER. Enter 01300 into 
K148. Press ENTER. Record R1 = BBBBB. 
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Z1-..L.I .i.i izn 

RACE 


6.2.15.10 


After 160 seconds VERB 06 NOUN 66 shall flash on the CRT. Record the 
value displayed in register R1 for the appropriate Test Number in Table 2. 
The data displayed in the Scale Factor error in parts per million. The 
recorded Scale Factor error shall not exceed ±1750 ppm. 


Test 

Number 


Table 2. Display of Test Parameters 

Symbol Display in R1 


-00001 

E +x 

±xxxxx 

+00001 

E-X 

±xxxxx 

-00002 

E+y 

±xxxxx 

+00002 

e-y 

±xxxxx 

-00003 

E+Z 

±XXXXX 

+00003 

E-Z 

±xxxxx’ 


6 . 2 . 

6 . 2 . 

3.2. 

6 . 2 . 
6 . 2 . 
6 . 2 . 
6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 


15.11 

15.12 

15.13 

15.13. 

15.14 

15.14. 
15.14. 

16 

16.1 

16.2 


6.2.16.3 


6.2.16.4 


Enter VERB 33 into K148. Press the ENTER pushbutton. 

Repeat 6.2.15.9 through 6.2.15.10 until all Test Numbers in Table 1 
have been utilized. 

Enter VERB 34 into K148. Press the ENTER pushbutton. 

1 After completion of all test numbers, stop the analog recorders. 

Enter VERB 40 NOUN 20 in K143. Press the ENTER pushbutton. 

1 Enter VERB 41 NOUN 20 into K148. Press the ENTER pushbutton. 

2 Enter +00000 into K148 three times, pressing the ENTER pushbutton after 
each entry. 

IMU Performance Test 

Perform Master Initialization 6.2.5.3 before proceeding. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 = AAAAA and the 
time of day. 

Enter VERB 21 NOUN 02 into K148. Press the ENTER pushbutton. Enter 
01300 into K148. Press ENTER. Enter AAAAA into K148. Press ENTER. 

Enter VERB 06 NOUN 02 into K148. Press ENTER. Enter 01300 into 
K148. Press ENTER. Record R1 = BBBBB. 
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6.2.16.5 Perform the following calculations: 

*' ~ J ffoo BB> X ? ‘ 12 " CCCClC (to®- to high order scaler channel 3) 

b. 23.3 - CCC.C ■ DDDDD Hrs. 

c. Add DDDDD to time of day recorded in step 1. . . 

Do Not enter any of the PIPA scale factor tests within -0.2 hours of the time of 
day calculated in step 6.2.16.5c. This is the time at which the high order scaler, 
channel 3, will overflow. If a PIPA scale factor test is being performed at this 
time,> unacceptable test results will occur. 

6.2.16.6 Verify that the IMU Operate Power has been applied for at least one hour. 

6.2.16.7 Test Initiation. 

6.2.16.7.1 Enter the following into K148. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 « XXXXY 


6.2.16.7.2 Enter the following into K148 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY*, ENTER where Y* is determined by Table XV and XXXX is that 
recorded in 6.2.16.7.1. 


ta^le 3V 



wm 

in 

wm 

wm 

wm 

n 

■9 

■9H 

i ■■■■?■■■■■ 

wm 

in 

wm 


wm 

mm 

■9 

m 1 


6.2.16.7.3 Enter VERB 57 into K148. Press the ENTER pushbutton. 

6.2.16.7.4 Enter 00001 into K148. Press the E NTER pushbutton. 

6.2.16.7.5 VERB 06 NOUN 61 shall appear flashing on CRT and will contain the following 
information: 


R1 * xxx. xx (Some NB Azimuth) 

R2 ■ xx. xxx (Some Test Site Latitude) 

Insure that R1 ■ Correct NB Azimuth and R2 « Present Test Site Latitude from 
Table XX. 
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6.2.16.5 Perform the following calculations: 

a. R1 (BBBBB) X 5.12 

3600 * CCCC. C (hrs. in high order scaler channel 3) 

b. 23.3 - CCC.C * DDDDD Hrs. 

c. Add DDDDD to time of day recorded in step 1. . . 

Do Not enter any of the FIPA scale factor tests within -0.2 hours of the time of 
day calculated in step 6.2.16.5c. This is the time at which the high order scaler, 
channel 3, will overflow. If a PIPA scale factor test is being performed at this 
time,* unacceptable test results will occur. 

6.2.16.6 Verify that the IMU Operate Power has been applied for at least one hour. 

6.2.16.7 Test Initiation. 

6.2.16.7.1 Enter the following into K148. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 


6.2.16.7.2 Enter tbe following into K148 


a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY*, ENTER where Y* is determined by Table XV and XXXX is that 
recorded in 6.2.16.7.1. 




m 

mm 

3 1 


n 

6 


1_ v 1 

mm 

ira 

n 

-3..I 

LjlJ 

mm 

6 

nj 


6.2.16.7.3 Enter VERB 57 into K148. Press the ENTER pushbutton. 

6.2.16.7.4 Enter 00001 into K148. Press the E NTER pushbutton. 

6.2.16.7.5 VERB 06 NOUN 61 shall appear flashing on CRT and will contain the following 
information: 

R1 * xxx. xx (Some NB Azimuth) 

R2 - xx. xxx (Some Test Site Latitude) 

Insure that R1 ■ Correct NB Azimuth and R2 « Present Test Site Latitude from 
Table XX. 
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• 2.16.7,6 If R1 does not contain the correct NB Azimuth, enter the following sequence 
into K148. 


a. VERB 21, ENTER 

b. +XXX.XX, ENTER (where +xxxxx is the NB Azimuth) 

6.2.16.7.7 If R2 does not contain present Test Site Latitude enter the following sequence 
into K148: • 


a. VERB 22, ENTER 

b. Proper Data from Table XX, ENTER 

. Table XX 

Location 
NAA 
MSC • 

MILA 

6.2.16.7.8 Enter VERB 33 into K148. Press ENTER pushbutton. 

6.2.16.7.9 VERB 06 NOUN 66 shall appear flashing on CRT, Verify that the following 
▼aiues appear on CRT. 



R1 - +00900 
R2 - +00000 
R3 - +00001 

6.2.1.6.7.10 If the contents of R1 on the CRT are not +00900, enter the following sequence 
into K148. 


a. VERB 21, ENTER 

b. +00900, ENTER 

6.2.16.7.11 If the contents of R3 on the CRT are not +00000, enter the following sequence 
into K148: 


a. VERB 22, ENTER 

b. +00000, ENTER 
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If HI does not contain the correct NB Azimuth, enter the following sequence 
into K148. 

a; VERB 21, ENTER 

b. +xxx.xx, ENTER (where +xxxxx is the NB Azimuth) 

If R2 does not contain present Test Site Latitude enter the following sequence 
into Kl48: 


a. VERB 22, ENTER 

b. Proper Data from Table XX, ENTER 


Table XX 


Location 
NAA 
MSC • 
MILA 


Latitude 
+33.921 
+29.556 
+28.516 


Enter VERB 33 into K148. Press ENTER pushbutton. 

VERB 06 NOUN 66 shall appear flashing on CRT, Verify that the following 
values appear on CRT. 


.1.6.7.10 


R1-+00900 
R2 - +00000 
R3-+00001 

If the contents of R1 on the CRT are not +00900, enter the following sequence 
into K148. 


.16.7.11 


a. VERB 21, ENTER 

b. +00900, ENTER 

If the contents of R3 on the CRT are not +00000, enter the following sequence 
into K148: 


a. VERB 22, ENTER 

b. +00000, ENTER 
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6.2.16.7.12 If the contents of R3 on the CRT are not +00001, enter the following 
sequence into K148s 

a. VERB 23, ENTER 

b. +00001, ENTER 

6.2.16.7.13 Verify correct display in Rl, R2, and R3. Enter VERB 33 into K148. 
Press the ENTER pushbutton. 

6.2.16.7.14 After approximately 17 minutes, VERB 06 NOUN 66 shall appear flashing 
on the CRT. Record the value of CRT for R2 on the calculation sheet. 

6.2.16.7.15 Enter VERB 33 into K148. Press the ENTER pushbutton. 

6.2.16.7.16 After approximately 90 sec, VERB 06, NOUN 66 shall appear flashing 
on the CRT. Record the value on CRT for Rl and R2 on the calculation 
sheet. 

6.2.16.7.17 Enter VERB 34 into K148. Press the ENTER pushbutton. 

6.2.16.7.18 Repeat steps 6.2.16.3.7 through 6.2.16.3.14, substituting position 
number +00002 in R3. 

6.2.16.7.19 Enter VERB 33 into K148. Press ENTER pushbutton. 

6.2.16.7.20 After approximately 67 minutes, VERB 06 NOUN 66 shall appear flashing 
on the CRT. Record the value on CRT for R2 on the calculation sheet. 

6.2.16.7.21 Repeat steps 6.2.16.3.6 through 6.2.16.3.14, substituting position 
number +00003 in R3. 

6.2.16.7.22 Repeat steps 6.2.16.3.15 through 6.2.16.3.18, substituting position 
number +00004 in R3. 

6.2.16.7.23 Enter VERB 33 into K148. Press ENTER pushbutton. 
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6.2.16.7.12 If the contents of R3 on the CRT are not +00001, enter the following 
sequence into K148; 

a. VERB 23, ENTER 

b. +00001, ENTER 

6.2.16.7.13 Verify correct display in Rl, R2, and R3. Enter VERB 33 into K148. 
Press the ENTER pushbutton. 

6.2.16.7.14 After approximately 17 minutes, VERB 06 NOUN 66 shall appear flashing 
on the CRT. Record the value of CRT for R2 on the calculation sheet. 

6.2.16.7.16 Enter VERB 33 into K148. Press the ENTER pushbutton. 

6.2.16.7.16 After approximately 90 sec, VERB 06, NOUN 66 shall appear flashing 
on the CRT. Record the value on CRT for Rl and R2 on the calculation 
sheet. 

6.2.16.7.17 Enter VERB 34 into K148. Press the ENTER pushbutton. 

6.2.16.7.18 Repeat steps 6.2.16.3.7 through 6.2.16.3.14, substitute position 
number +00002 in R3. 

6.2.16.7.18 Enter VERB 33 into K146. Press ENTER pushbutton. 

6.2.16.7.20 After approximately 67 minutes, VERB 06 NOUN 66 shall appear flashing 
on the CRT. Record the value on CRT for R2 on the calculation sheet. 

6.2.16.7.21 Repeat steps 6.2.16.3.6 through 6.2.16.3.14, substituting position 
number +00003 in R3. 

6.2.16.7.22 Repeat steps 6.2.16.8.15 through 6.2.16.3.18, substituting position 
number +00004 in 113. 

6.2.16.7.23 Enter VERB 33 into K148. Press ENTER pushbutton. 
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6.2.16.7.24 VERB 06 NOUN 66 shall flash on the CRT. Verify the following data 
is also displayed on the CRT. 


a. R1 - +00900 

b. R2 * +00000 

c. R3 - +00005 


If data is incorrect perform steps 6.2.16. 3.8 thru 6.2. 16 . 3 .10 
entering the correct data. Enter VERB 33 into K1^8. Press ENTER 
pushbutton. 


lhe PROGRAM ALARM and GIMBAL LOCK status lights shall be illuminated 
on the DSKY. 

6.2.16.7*25 Press the RESET pushbutton. The Program Alarm lamp shall extinguish. 

In approximately 90 sec, VERB 06 NOUN 66 shall appear flashing on 
the CRT. Record the data displayed in R1 and R2 on the CRT. 

6.2.16.7*26 Enter VERB 3k into KU 18 . Press ENTER pushbutton. Repeat steps 
6 . 2 . 16 . 3.22 thru 6 . 2 . 16 . 3.23 substituting position no. + 00006 . 

6.2.16.7.27 Enter VERB 3^ into K1^8. Press the EDTTER pushbutton. VERB 06 

NOUN 66 shall flash on the CRT. Verify the following data is also 
displayed on the CRT. 


a. R1 m +00900 

b. R2 - +00000 

c. R3 * +00007 


If the data is incorrect perform steps 6.2.16. 3.8 thru 6.2.16. 3 .10 
entering the correct data. 

6.2.16.7.28 Enter VERB 33 into Kl48. Press ENTER pushbutton. The GIMBAL LOCK 
status lamp shall extinguish. In approximately 17 minutes VERB 06 
NOUN 66 shall flash on the CRT. Record the data displayed in R2 
of the CRT. 


6 . 2 . 16 . 7.29 

6.2.16.7.30 

6.2.16.7.31 


Repeat steps 6 . 2 . 16 . 3.25 and 6.2.16. 3.26 substituting position no. 
+00008 in R3. 

Repeat steps 6.2.16. 3.25 and 6 . 2 . 16 . 3.26 substituting position no, 
+00009 in R3. 

Repeat steps 6 . 2 . 16 . 3.25 and 6.2.16.3*26 substituting position no< 
+00010 in R3. 


To terminate the IMU Performance Test, enter VERB 36 into KH* 8 . Press 
ENTER pushbutton. 


6.2.16.9 Enter the following sequence in KlU 8 . 

a. VERB 40 NOUN 20, ENTER 

b. VERB hi NOUN 20, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

e. +00000, ENTER 
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6.2.16.7.24 


6 . 2 . 16 . 7.25 


6 . 2 . 16 . 7.26 


6 . 2 . 16 . 7.27 


6 . 2 . 16 . 7.28 


6 . 2 . 16 . 7.29 


6 . 2 . 16 . 7.30 


6 . 2 . 16 . 7.31 


6 . 2 . 16.8 


6 . 2 . 16.9 


VERB 06 NOUN 66 shall flash on the CRT. Verify the following data 
is also displayed on the CRT. 

a. R1 - 400900 

b. R2 * 400000 

c. R3 - 400005 

If data is incorrect perform steps 6.2.16.3.8 thru 6.2.16. 3 .10 

entering the correct data. Enter VERB 33 into Kl48. Press ENTER 
pushbutton. 

The PROGRAM ALARM and GIMBAL LOCK status lights shall be illuminated 
on the DSKY. 

Press the RESET pushbutton. The Program Alarm lamp shall extinguish. 
In approximately 90 sec, VERB 06 NOUN 66 shall appear flashing on 
the CRT. Record the data displayed in R1 and R2 on the CRT. 

Enter VERB 34 into Kl48. Press ENTER pushbutton. Repeat steps 
6 . 2 . 16 . 3.22 thru 6 . 2 . 16 . 3.23 substituting position no. 400006 . 

Biter VERB 34 into Kl48. Press the ENTER pushbutton I VERB 06 
NOUN 66 shall flash on the CRT. Verify the following data is also 
displayed on the CRT. 

a. R1 - 400900 

b. R2 - 400000 

c. R3 - 400007 

If the data is incorrect perform steps 6.2.16. 3.8 thru 6.2. 16 . 3 .10 
entering the correct data. 

Enter VERB 33 into Kl48. Press ENTER pushbutton. The GIMBAL LOCK 
status lamp shall extinguish. In approximately 17 minutes VERB 06 
NOUN 66 shall flash on the CRT. Record the data displayed in R2 
of the CRT. 

Repeat steps 6.2.16.3*25 and 6 .2.16.3*26 substituting position no. 
+00008 in R3. 

Repeat steps 6.2.16.3*25 and 6.2.16.3*26 substituting position no. 
+00009 in R3. 

Repeat steps 6 . 2 . 16 . 3.25 and 6.2.16.3.26 substituting position no. 
+00010 in R3. 

To terminate the IMU Performance Test, enter VERB 36 into Kl48. Press 
ENTER pushbutton. 

Enter the following sequence in Kl48. 

a. VERB 40 NOUN 20, ENTER 

b. VERB 4l NOUN 20, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

e. +00000, ENTER 
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6 * 2 . 16.10 Calculations 



liable XXI 

Position Bo. As 
Displayed in R3 

Quantity Being Measured 

*K)0001 

+HBDX 
+X PIPA 0 

400002 

+HBDZ 
-X PIPA 0 
-HBDX 4 ADIAX 

400003 

-HHDX 
+Z PIPA Q 

40000* 

4-HBEY + AD 6 RAX 
-Z PIPA 0 
+NBDZ 4 ADIAZ 

400005 

4- X PIPA 0 

400006 

- I PIPA 0 

400007 

-BBDX 4- .707 AD 6 RAX 

400000 

.707 (-HHDZ - BHOT) 4- .5 (ADIAZ - ADIAX) 
+•5 (ADSRAX 4* ADSRAZ) / 

400009 

-HBDZ 4 * .707 ADSRAZ 

400010 

.707 (HBDX . HBDK) 4 .5 (ADIAX - ADIAX) 
4*.5 (ADSRAX) 


Pure 68 


form m til— m —1 mi 
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6 *2 .Id .10 Calculations 


Position Ho. As 
Displayed In R3 


revision letter 


Sable XXI 


Quantity Being Measured 

+HBDT 
+X PIPA 0 

+HEDZ 
-X PIPA 0 
-HBDX + ADIAX 

-NEDX 
+Z PIPA 0 

+HBDT + AD8RAI 
-Z PIPA 0 
+HEDZ 4 ADIAZ 

♦ I PIPA 0 

- I PIPA 0 

-HBEK + .707 AB6RAX 

.707 (-NBDZ - HBDT) + .5 (ADIAZ - ADIAX) 
+.5 (AD6RAI + AD6RAZ) ' 

-HBDZ ♦ .707 AD8RAZ 

•707 (HBBY - HBDX) + .5 (ADIAX - ADIAX) 
+.5 (ADSRAX) 
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CODE IDENT. NO. 03953 

INUMBER 

REVISION LETTER 

PAGE 

1 ' 

him r~r~ 


6 . 2 . 16 . 10.1 

Measured 

Line 

Values 

Position No. 

Step No. 

Parameter 

Recorded Value 

6 . 2 . 16 . 10 . 1.1 

1 

400001 

6.2.16.7.12 

+NBDY 

R2 


6 . 2 . 16 . 10 . 1.2 

2 

400001 

6.2.16.7.14 

4XPIPAG 

R1 . R2 


6 . 2 . 16 . 10 . 1.3 

3 

400002 

6 . 2 . 16 . 7.12 

+EBDZ 

R2 


6.2.16.10.1.4 

4 

400002 

6.2.16.7.14 

-XPIPAG 

R1 . R2 


6 . 2 . 16 . 10 . 1.5 

5 

400002 

6 . 2 . 16 . 7.18 

-NGDX 4 

ADIAX 

R2 


6 . 2 . 16 . 10 . 1.6 

6 

400003 

6 . 2 . 16 . 7.12 

-NBDX 

R2 


6 . 2 . 16 . 10 . 1.7 

7 

400003 

6.2.16.7.14 

+ZPIPAG 

R1 . R2 


6 . 2 . 16 . 10 . 1.8 

8 

400004 

6 . 2 . 16 . 7.12 

+NBDY 4 

ADSRAY 

R2 


6 . 2 . 16 . 10 . 1.9 

9 

400004 

6.2.16.7.14 

-ZPIPAG 

R1 . R2 


6 . 2 . 16 . 10 . 1.10 

10 

400004 

6 . 2 . 16 . 7.18 

4NBDZ 4 

AD1AZ 

R2 


6 . 2 . 16 . 10 . 1.11 

n ( 

400005 

6.2.16.7.23 

+YPIPAG 

R1 . R2 


6 . 2 . 16 . 10 . 1.12 

12 

400006 

6.2.16.7.23 

-YPIPAG 

R1 . R2 


6 . 2 . 16 . 10 . 1.13 

X3 

400007 

6 . 2 . 16 . 7.26 

-NBDX 4 
•707ADSRAX 

R2 


6.2.16.10.1.14 

14 

400008 

6 . 2 . 16 . 7.26 

.707 (-NBDZ- 

NBDY) 4 .5 (ADIAZ-ADIAY) 
4.5 (ADSRAY 4 ALSRAZ) 

R2 

6.2.16.10.1.15 

15 

400009 

6.2.16.7.26 

-NBDZ 4 
•707ADSRAZ 

R2 


6 . 2 .I 6 .IO.I.I 6 

16 

400010 

6 . 2 . 16 . 7.26 

•707(NBDY - 
NBDX) 4 .5 (ADIAY - 
ADIAX) 4 .5 ADSRAX 

R2 


t 


Page 
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I REVISION LETTER" " ’" ] I 


6.2.16.10.1 


Measured Values 


Position NO. 


Recorded Value! 


6.2.16.10.1.1 

1 

+00001 

6.2.16.7.12 

+NBDY 

R2 

6.2.16.10.1.2 

2 

+00001 

6.2.16.7.14 

+XPIPAG 

R1 . R2 

6.2.16.10.1.3 

3 

+00002 

6.2.16.7.12 

+NBDZ 

R2 

6.2.16.10.1.4 

4 

+00002 

6.2.16.7.14 

-XPIPAG 

R1 . R2 

6.2.16.10.1.5 

5 

+00002 

6.2.16.7.18 

-NGDX + 

ADIAX 

R2 

6.2.16.10.1.6 

6 

+00003 

6.2.16.7.12 

-NBDX 

R2 

6.2.16.10.1.7 

7 

+00003 

6.2.16.7.14 

+ZPIPAG 

R1 . R2 

6.2.16.10.1.8 

8 

+oooo4 

6.2.16.7.12 

+NBDY + 
ADSRAY 

R2 

6.2.16.10.1.9 

9 

+00004 

6.2.16.7.14 

-ZPIPAG 

R1 • R2 

6.2.16.10.1.10 

10 

+oooo4 

6.2.16.7.18 

+JIBDZ + 

ADIAZ 

R2 

6.2.16.10.1.11 

11 

, +00005 

6.2.16.7.23 

+mPAG 

R1 . R2 

6.2.16.10.1.12 

12 

+00006 

6.2.16.7.23 

-XPIPAG 

R1 • R2 

6.2.16.10.1.13 

13 

+00007 

6.2.16.7.26 

-FBBX + 
•707ADSRAX 

R2 

6.2.16.10.1.14 

14 

+00008 

6.2.16.7.26 

.707 (-NBDZ- 

NEDY) + .5 (ADIAZ-ADIA 

+.5 (ADSRAY + ADSRAZ) 

6.2.16.10.1.15 

15 

+00009 

6.2.16.7.26 

-NBDZ + 
•707ADSRAZ 

R2 

6.2.16.10.1.16 

16 

+00010 

6.2.16.7.26 

.707(NBDY - 



NBDX) + .5 (ADIAY - 
ADIAX) + .5 ADSRAX 


FORM M1J1-M-1 REV. *-•« 
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6.2.16.10.2 Obtain data from last historical IRIG and PIPA test and complete Table X[-i 


TABLE 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDX 

NBDY 

NBDZ 

ADSRAX 

ADSRAY 

ADSRAZ 

ADIAX 

ADIAY 

ADIAZ 

X PIPA $. F. Error 

Y PIPA S. F. Error 

Z PIPA S. F. Error 

X PIPA Bias 

Y PIPA Bias 

Z PIPA Bias 

meru 

meru 

meru 

meru/g 

meru/g 

meru/g 

i»ieru/g 

meru/g 

meru/g 

PPM 

PPM 

PPM 

cm/sec 2 

cm/sec 2 

cm/sec 2 



6.2.16.10.3 Obtain data from the second last historical IRIG and PIPA test and complete 
Table Xi-2. 


TABLE Xi-2 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDX 

meru 


NBDY 

meru 


NBDZ 

meru 


ADSRAX 

meru/g 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADIAX 

meru/g 
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NUMBER 

REVISION LETTER" 


1-- 

~T 1 1 1 1 1 1 

PACE 


6.2.16.10.2 Obtain data from last historical IRIG and PIPA test and complete Table X^. 


TABLE X H1 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDX 

meru 


NBDY 

meru 


NBDZ 

meru 


ADSRAX 

meru/g 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADIAX 

meru/g 


ADIAY 

meru/g 


ADIAZ 

meru/g 


X PIPA S. F. Error 

PPM 


Y PIPA S. F. Error 

PPM 


Z PIPA S. F. Error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 

i 


6.2.16.10.3 Obtain data from the second last historical IRIG and PIPA test and complete 
Table Xi-2. 


TABLE Xi-2 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDX 

meru 


NBDY 

meru 


NBDZ 

meru 


ADSRAX 

meru/g 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADIAX 

meru/g 
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TABLE Xj «2 (Continued) 


PARAMETER 

UNITS 

RECORDED VALUE 

ADIAY 

meru/g 


A DIAZ 

meru/g 


XPIPA S. F. Error 

PPM 


Y PIPA S. F. Error 

PPM 


Z PIPA S. F. Error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 



6.2.16.10.4 


Obtain data from the third last historical IRIG and PIPA test and complete 
Table X, ■ . 
i-3 

TABLE X t . 3 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDX 

meru 


NBDY 

meru 


NBDZ 

meru 


ADSRAX 

meru/g 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADIAX 

meru/g 


ADIAY 

meru/g 


ADIAZ 

meru/g 


XPIPA S. F- Error 

PPM 


YPIPA&F.. Error 

PPM 


Z PIPA S.F. Error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec^ 


Z PIPA Bias 

cm/sec 2 
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TABLE Xj_ 2 (Continued) 


rAltAMj] T ER 


ADIAY meru/g 

A DIAZ meru/g 

X PIPA S. F. Error PPM 
Y PIPA S. F. Error PPM 
Z PIPA S. F. Error PPM 


X PIPA Bias 
Y PIPA Bias 
Z PIPA Bias 


RECORDED VALUE 


cm/sec 2 

cm/sec 2 

cm/sec 2 


. 2.16.10.4 Obtain date from the third last historical IRIG and PIPA test and complete 
Tahle X f _ . 

TABLE X t _ 3 


PARAMETER 


[ UNITS [RECORDED VALUE 


ADSRAX meru/g 

ADSRAY meru/g 

ADSRAZ meru/g 

ADIAX meru/g 

ADIAY meru/g 

ADIAZ meru/g 

X PIPA S. F. Error PPM 
YPIPA S. F„ Error PPM 
Z PIPA S. F. Error PPM 


X PIPA Bias 
Y PIPA Bias 


Z PIPA Bias 


cm/sec 2 

cm/sec 2 

cm/sec 2 
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6.2.16.10.5 Compute the PIPA Scale Factor error in parts per million and record in 
Table X. 


a. 

PIPA S. F. Error » 

1.00000 - (2 local el 

| 106 



1 

+PI PAG-(-PI PAG) 

r 

I 

b. 

X PIPA S. F. 

Error * 

1.000000 - (2 local el 

Tio®' 




L line 2 - line 4 

J • 

c. 

Y PIPA 8. F. 

Error * 

1.000000 - (2 local el 

_1 10« 




L line 11 - line 12 

J 

d. 

Z PIPA S. F. 

Error * 

Fl. 000000- (2 local el 

_1 10® 


L line 7 - line 9 

The PIPA S. F. Error shall not exceed ±2000 PPM. 

6.2.16.10.6 Compute the PIPA Bias in cm/sec 2 and record in Table Xj. 

a. PIPA Bias ■ +PIPAG + (-PIPAG1 - cm/sec 2 

2 

b. X PIPA Bias » line 2 + line 4 - 

2 

c. Y PIPA Bias * line 11 + line 12 » 


d. Z PIPA Bias = line 7 + line 9 « 

2 

The PIPA Bias shall not exceed ±2.28 cm/sec 2 . 

6.2.16.10.7 Calculate NBD, ADSRA, and ADIA and record in Table Xi. 

a. NBDX * -(line 6) ■ 

NBDY * line 1 - 
NBDZ = line 3 - 

NBD shall not exoeed ±15 meru. 

b. ADSRAX ** (line 13 - line 61 « 

.707 

ADSRAY * line 8 - line 1 

ADSRAZ * line 15 + line 3 
.707 


ADSRA shall not exceed ±40 meru/g. 
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6.2.16.10.5 Compute the PIPA Scale Factor error In parts per million and record in 
Table X. 

a. PIPA S. F. Errors I 1.00000 - 


1.00000 - (2 local g> 1 10® 

L + PI PAG-(-PI PAG) J 

b X PIPA S. F. Error- 1.000000 - (2 local g) T lO® 

*■ line 2 - line 4 J 

o. Y PIPA S. F. Error- fl. 000000 - (2 local g) _ 1 10® 

L line 11 - line 12 J 

d. Z PIPA S. F. Error- l.QOOOOQ- (2 local z) _ "1 

•- linn 7 — linn Q J 


10 6 


line 7 - line 9 
The PIPA S. F. Error shall not exceed ±2000 PPM. 

6.2.16.10.6 Compute the PIPA Bias in cm/sec^ and record in Table X|. 

a. PIPA Bias - +PIPAG + f-PIPAGl - _ cm/sec 2 

2 

b. X PIPA Bias = line 2 + line 4 « 

2 

c. Y PIPA Bias - line 11 + line 12 - 

2 

d. Z PIPA Bias » line 7 + line 9 - 

2 

The PIPA Bias shall not exceed ±2.28 cm/sec^. 


6.2.16.10.7 Calculate NBD, ADSRA, and ADIA and record in Table Xi. 

a. NBDX » -(line 6) ■ 

NBDY - line 1 - 
NBDZ = line 3 - 

NBD shall not exceed ±15 meru. 

b. ADSRAX * (line 13 - line 61 « 

.707 

ADSRAY - line 8 -line 1 

ADSRAZ- line 15 + line 3 
.707 


ADSRA shall not exceed ±40 meru/g. 
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c. ADIAX * line 5 - line 6 

ADLAY = line 16- ^707 (NBDY-NBDX) - .5 JADSRAX-ADTAX1 

.5 

A DIAZ « line 10 - line 3 


ADIA shall not exceed ±100 meru/g. 


TABLE X l 


PARAMETER 

UNITS 

CALCULATED VALUE 

NBDX 

meru 


NBDY 

meru 


NBDZ 

meru 


ADSRAX 

meru/g 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADIAX , 

meru/g 


ADIAY 

meru/g 


ADIAZ 

meru/g 


X PIPA S. F. Error 

PPM 


Y PIPA S. F. Error 

PPM 


Z PIPA S. F. Error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 



6.2.16.10.8 Perform the following calculations for each term In Table Xt, and record 
the results In Table D. 

°i - Ki - xi| 

°2 " |Xi-i -X t | + |X,_ 2 - Xt-jJ 

D 3 “ | x t-3 - X 1 _ 2 1 + |x t _2 - Xj-j | + | X t _ x - X,| 
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X t * data point just obtained 
X|_j * last historical data point 
X |_2 * second last historical data point 
X|_g * third last historical data point - 


NOTE: Dj calculations begin with the first data point 

after ISS Pre-Vib; D 2 calculations being with the 
secofcd data point after ISS Pre-Vib; D 3 calculations 
begin with the third data point after Pre-Vib. 


TABLE D 


PARAMETER 

UNITS 

°1 

MAX 

I>2 

MAX 

°3 

MAX 

NBDX 

meru 


6 


9 


11 

NBDY 

meru 


6 


9 


11 

NBDZ 

meru 


6 


9 


11 

ADSRAX 

meru/g 


14 


21 


25 

ADSRAY 

meru/g 


14 


21 


25 

ADSRAZ 

meru/g 


14 


21 


25 

ADIAX 

meru/g 


17 


33 


40 

ADIAY 

meru/g 


17 


33 


40 

ADIAZ 

meru/g 


17 


33 


40 

XPIPAS. F. Error 

PPM 


400 


500 


600 

Y P1PA S. F. Error 

PPM 


400 


500 


600 

Z PIPA S. F. Error 

PPM 


400 


500 


600 

X PIPA Bias 

cm/sec 2 


0.5 


0.7 


0.9 

Y PIPA Bias 

cm/sec 2 


0.5 


0.7 


0.9 

Z PIPA Bias 

cm/sec^ 


0.5 


0.7 


0.9 


6.2.16.10.9 Failure to meet the above criteria shall result in retest according to paragraph 
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X t - data point just obtained 
« last historical data point 
x i-2 “ ®«cond last historical data point 
Xf.g * third last historical data point * 


NOTE: Dj calculations begin with the first data point 

after ISS Pre-Vib; D 2 calculations being with the 
second data point after ISS Pre-Vib; D 3 calculations 
begin with the third data point after Pre-Vib. 


TABLE D 


PARAMETER 

UNITS 

Dl 

— 

MAX 

»2 

MAX 

d 3 

MAX 

NBDX 

meru 


6 


9 


11 

NBDY 

meru 


6 


9 


11 

NBDZ 

meru 


6 


9 


11 

ADSRAX 

meru/g 


14 


21 


25 

ADSRAY 

meru/g 


14 


21 


25 

ADSRAZ 

meru/g 


14 


21 


25 

ADIAX 

meru/g 


17 


33 


40 

ADLAY 

meru/g 


17 


33 


40 

ADIAZ 

meru/g 


17 


33 


40 

XPIPAS. F. Error 

PPM 


400 


500 


600 

Y PIPA S. F. Error 

PPM 


400 


500 


600 

Z PIPA S. F. Error 

PPM 


400 


500 


600 

X PIPA Bias 

cm/sec 2 


0.5 


0.7 


0.9 

Y PIPA Bias 

cm/sec 2 


0.5 


0.7 


0.9 

Z PIPA Bias 

cm/sec 2 


0.5 


0.7 


0.9 


6.2.16.10.9 Failure to meet the above criteria shall result in retest according to paragraph 
5.4.2. 
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PACE 


Calculate A HBD, A ACatA, aad A ADIA by taklag the dlffereaoee 
betveeu the reapectlve BED, A»®A, aad ADIA term* la 6.2.16.5 
•Ad 0 . 2 . 16 . 5 . 1 . 


A HBDX - 

_ aeru 

A NBDY - 

___ aeru 

A HHDZ - ' 

_____ aeru 

A ADSRAX - 

_____ aeru 

A ADSRAY - 

______ aeru 

A AD3RAZ - 

_______ aeru 

A ADIAX « 

’ aeru 

A ADIAY - 

_____ aeru 

A ADIAZ - 

aeru 


A HBD shall nst exceed ♦ 5 aeru. 

AADSRA s h a ll net exceed + 10 aeru. 

A ADIA sha l l net exceed + 15 aeru. 

Evaluate results to determine 3HJ Perforoaace Test passed 

AV -Pa -I 1 ail ■* 


6 . 2 . 16 . 7 . 6.1 






'tr r , t* NORTH AMERICAN AVIATION, INC. ADOTT/t mm u 

" "" SPACE and INFORMATION SY8TEMS DIVISION G&N SpeClflcatlOll 

*'“-•**- 1*214 LAKIWOOD SLVD.OOWNEV. CAlirOKNIA NDl002325 REV C 

_ CODE IDENT. NO. 03953 


6.2.16.7.6 


6.2.16.7.6.1 


Calculate A HBD, AADSRA, aad A ADIA by taklag the differences 

" spectlve ADSRA, ADIA tenu 1. 6.2.16.5 

end o.2.lb.>.l. 

•. A HBDX ■ neru. 

A 1CBDY ■ IZ^ZZZiZZZ mertl 
A HBDZ ■ neru 

b. A ADSRAX - neru 

A ADSRAY - ~ neru 

A ADSRAZ ■ neru 

e. A ADIAX - neru 

A ADIAY - —— aer|1 
A ADIAZ - neru 

AUBD s h al l net exceed + 5 neru. 

AADSRA sh al l , net exceed ♦ 10 neru. 

A ADIA shall net exceed ♦ 15 neru. 

Evaluate results te determine BfJ Performance Test passed 
or failed. 
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SXT-NB-IMU Fine Alignment Test : * 




6.2.17.1 


6.2.17.2 


6.2.17.3 


6.2.17.5 


6.2.17.8 


Perform Master Initialization 6.2.5.3 before proceeding. ' - - : 

Prior to performing this test, the GAN Installation Qualification fixture 
shall be installed on the supporting fixture and adjusted to permit proper 
operation of the GAN optics. The azimuth supplied by the azimuth autoset 
(Optical Reference No. 1) shall be known to ±30 minutes of arc. 

NOTE: The GAN shall have had OPERATE power applied for a minimum 
of 1 hour. Set the G/N POWER-OPTICS switch to OPTICS. 

Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0±3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero 
(CG 1211) and OPTIX 28V 800 cps 5%-90 ph (CG 1212) are not 
flashing on the CRT. 

Enter VERB 01 NOUN 10 into Kl48.Press the ENTER pushbutton. Enter 
o?day. lnt ° K148 ‘ th ® ENTER pushbutton. Record AAAAA and the time 

Enter VERB 21 NOUN 02 into K148,Press the ENTER pushbutton. Enter 
SSm ttS?#NT%R ^sSbiton! NTER pu8hbutton - Enter AAAAA Into K148. 

Enter VERB 06, NOUN 02 into K148. Press ENTER. Enter 01300 into 
K148. Press ENTER. Record Rl - BBBBB. 

Perform the following calculations: 

** gUBBBBB)X$,12, CC CC. c <Hr ,. high order scaler channel 3) 

b. 23.3 - CCCC. C « DDDDD Hrs. 

e. Add DDDDD to time of day recorded in step 1. 

DO NOT enter any of the PIPA misalignment tests within -0.2 hours of the 
time of day calculated in step 6.2.17.6c. This is the time at which the high 
order scaler, channel 3, will overflow. If a PIPA misalignment test is 
being performed at this time, unacceptable test results will occur. 

Enter the following sequence into the Lower Equipment Bay (LEB) DSKY. 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 

0. +00000, ENTER 

d. +00000, ENTER 

On the GAN Indicator Control Panel set the following switches to the position 
indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to LO 

d. OPTICS MODE TO MAN 
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6.2.17.1 


SXT-NB-IMU Fine- Alignment Test' * 


T->st *i.... 


6.2.17.1 


Perform Master Initialization 6.2.5.3 before proceeding. ■ - , 


6.2.17.6 


6.2.17.7 


6.2.17.8 


Prior to performing this test, the G&N Installation Qualification fixture 
shall be installed on the supporting fixture and adjusted to permit proper 
operation of the G&N optics. The azimuth supplied by the azimuth autoset 
(Optical Reference No. 1) shall be known to ±30 minutes of arc. 

NOTE: The G&N shall have had OPERATE power applied for a minimum 
of 1 hour. Set the G/N POWER-OPTICS switch to OPTICS. 

Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0±3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero 
(CG 1211) and OPTIX 28V 800 cps 5%-90 ph (CG 1212) are not 
flashing on the CRT. 

Enter VERB 01 NOUN 10 into Kl48.Press the ENTER pushbutton. Enter 
of day. int ° K148, PreM the EN TER pushbutton. Record AAAAA and the time 
Enter VERB 21 NOUN 02 into Kl48.Press the ENTER pushbutton. Enter 
S*i°8B the f NTI!r ^ahbuttom NTER P ushbutton - Enter AAAA A Into K148. 

Enter VERB 06, NOUN 02 into K148. Press ENTER. Enter 01300 into 
K148. Press ENTER. Record Rl = BBBBB. 

Perform the following calculations: 

** Rl X 5 f 12 - CCCC. C (Hrs. in high order scaler channel 3) 

b* 23.3 - CCCC. C =* DDDDD Hrs. 

c. Add DDDDD to time of day recorded in step 1. 

DO NOT enter any of the PIPA misalignment tests within -0.2 hours of the 
time of day calculated in step 6.2.17.6c. This is the time at which the high 
order scaler, channel 3, will overflow. If a PIPA misalignment test is 
being performed at this time, unacceptable test results will occur. 

Enter the following sequence into the Lower Equipment Bay (LEB) DSKY. 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

On the G&N Indicator Control Panel set the following switches to the position 
indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT | 

C. CONTROLLER SPEED to LO 

d. OPTICS MODE TO MAN 
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Enter the following into the DSKY. 

a. VERB 01 NOUN 01, ENTER 
to. 00362, ENTER 
Record R1 * XXXXY 

Enter the following into the DSKY 

a. VERB 21 NOUN 01, ENTER . . 

b. 00362, ENTER 

c. XXXXY*, ENTER where Y* is determined by Table n and XXXX is that 
recorded in 6.2.17.9. 


Y (From 6.2.17.9) 0 1 2 3 4 5 6J7_ 

-r- l2l 3l 2l 3l 6| 7 | 6l 7 

6.2.17.11 Initiate the test by enteric the following sequence into the LEB DSKY. 

a. VERB 57, ENTER 

b. 00003, ENTER 

6.2.17.12 Observe VERB 06 NOUN 66 flashing on the DSKY. The following data is 
displayed in R1 and R2 on the DSKY. 

a. R1 * +13500 

b. R2 = +xx. xxx (Site Latitude from Table I) 


TABLE I 


Test Site 
NAA 
MILA 
MSC 


Latitude 
+33.922 
+28.516 
+29.556 


If the data displayed is correct enter VERB 33 ENTER into the DSKY. If the 
value displayed is other than +13500 in R1 and the correct Site Latitude in R2, 
correct the data by entering the following sequence into the DSKY. 

a. VERB 21, ENTER 

b. +13500, ENTER 
o. VERB 22, ENTER 

d. + xx. xxx, ENTER (+xx. xxx - Site Latitude from Table I) 

e. VERB 33, ENTER 


Observe VERB 21 NOUN 30 flashing on the DSKY. Enter the following 
sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 

c. +00001, ENTER 
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Enter the following into the DSKY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 = XXXXY 

Enter the following into the DSKY 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY 1 , ENTER where Y’ is determined by Table n and XXXX is that 
recorded in 6.2.17.9. 


rom 6.2.17.91 0 12 
_X!_ 2 3 2 


4 5 6 7 

11 6 7 


6.2.17.11 Initiate the test by entering the following sequence into the LEB DSKY. 

a. VERB 57, ENTER 

b. 00003, ENTER 

6.2.17.12 Observe VERB 06 NOUN 66 flashing on the DSKY. The following data is 
displayed in R1 and R2 on the DSKY. 

a. R1 * +13500 

b. R2 « +xx. xxx (Site Latitude from Table I) 


TABLE I 


Test Site 
NAA 
MILA 
MSC 


Latitude 
+33.922 
+28.516 
+29.556 


6.2.17.13 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If the 
value displayed is other than +13500 in R1 and the correct Site Latitude in R2, 
correct the data by entering the following sequence into the DSKY. 

a. VERB 21, ENTER 

b. +13500, ENTER 

c. VERB 22, ENTER 

d. +xx.xxx, ENTER (+xx.xxx - Site Latitude from Table I) 

e. VERB 33, ENTER 

6.2.17.14 Observe VERB 21 NOUN 30 flashing on the DSKY. Enter the following 
sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 

c. +00001, ENTER 
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6.2.17.15 


6.2.17.16 


6.2.17.17 


6.2.17.18 


6.2.17.19 


.2.17.20 


6.2.17.21 


Observe VERB 06 NOUN 66 flashing on the DSKY. The following data shall 
be displayed In Rl, R2 and R3. 

a. Rl-+xxx. xx (Ynb Azimuth) 

b. R2 * ±xx. xxx (Ynb Elevation) 

c. R3 = 00001 

If the data displayed Is correct enter VERB 33 ENTER Into the DSKY. If Rl 
and F 2 do not contain the correct Ynb azimuth and elevation, correct the 
data by entering the following sequence Into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx ± 002.00 degrees, ENTER (Ynb azimuth) 

c. +xx. xxx ± 02.000 degrees, ENTER (Y NR elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 66 flashing on the DSKY. The following data shall 
be displayed In Rl, R2 and R3. 

a. Rl « +xxx.xx (Z NB Azimuth) 

b. R2 - ±xx. xxx (Z NB Elevation) 

c. R3* 00002 

If the data displayed Is correct enter VERB 33 ENTER Into the DSKY. If Rl and 
R2 do not contain the correct ZNB azimuth and elevation, correct the data by 
entering the following sequence Into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx ± 002.00 degrees, ENTER (Znb Azimuth) 

c. +xx. xxx ±02.000 degrees, ENTER (Znb elevation) 

d. VERB 33, ENTER f 

Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 
displayed In HI, R2 and R3. 

a. Rl * +xxx.xx (Target 1 Azimuth) 

b. R2 * ±xx. xxx (Target 1 Elevation) 

c. R3 = 00001 

If the data displayed Is correct enter VERB 33 ENTER Into the DSKY. If Rl and 
R2 do not contain the correct azimuth and elevation for Target 1, correct the 
data by entering the following sequence Into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx ± 000.10 degrees, ENTER (Target 1 Azimuth) 

c. ±xx. xxx ± 00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 
displayed In Rl, R2 and R3. 

a. Rl = +xxx.xx (Target 3 Azimuth) 

b. R2 - ±xx. xxx (target 2 Elevation) 

c. R3 = 00002 
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6.2.17.15 


6.2.17.16 


6.2.17.17 


6.2.17.18 


6.2.17.19 


6.2.17.20 


6.2.17.21 


Observe VERB 06 NOUN 66 flashing on the DSKY. The following data shall 
be displayed In Rl, R2 and R3. 

a. Rl * +xxx.xx (Yjre Azimuth) 

b. R2 * ±xx. xxx (Ynb Elevation) 

c. R3 * 00001 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl 
and R2 do not contain the correct Ynb azimuth and elevation, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx± 002.00 degrees, ENTER (Ynb azimuth) 

c. +xx. xxx ± 02.000 degrees, ENTER elevation) 

d. VERB 33, ENTER * 

Observe VERB 06 NOUN 66 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl - +xxx.xx (Zjjg Azimuth) 

b. R2 ■ ±xx. xxx (Z NB Elevation) 

c. R3 = 00002 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl and 
R2 do not contain the correct Znb azimuth and elevation, correct the data by 
entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx± 002.00 degrees, ENTER (Znb Azimuth) 

c. +xx.xxx A 02.000 degrees, ENTER (Znb elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 
displayed in ill, R2 and R3. 

a. Rl - +xxx.xx (Target 1 Azimuth) 

b. R2 * ±xx. xxx (Target 1 Elevation) 

c. R3 = 00001 

U the data displayed is correct enter VERB 33 ENTER Into the DSKY. If Rl and 
R2 do not contain the correct azimuth and elevation for Target 1, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx ± 000.10 degrees, ENTER (Target 1 Azimuth) 
o. *xx.xxx ± 00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 
displayed in Rl, R2 and R3. 

a. Rl - +xxx.xx (Target 2 Azimuth) 

b. R2 - ±xx. xxx (target 2 Elevation) 

c. R3 - 00002 
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6.2.17.22 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If R1 and 
R2 do not contain the correct azimuth and elevation for Target 2, correct the 
data by entering the following sequence into the DSKY. 


a. VERB 24, ENTER 

b. +xxx.xx±000.10 degrees, ENTER (Target 2 Azimuth) 

c. ±xx.xxx±00.010 degrees, ENTER (Target 2 Elevation) 

d. VERB 33, ENTER 


6.2.17.23 Set the OPTICS MODE switch on the G&N Indicator Control Panel to ZERO. 

Wait 15 seconds and return the OPTICS MODE switch to MAN. When VERB 51 
NOUN 30 flashes on the DSKY set the OPTICS MODE switch on the G&N Indicator 
Control Panel to CMC. The CMC will align the SXT to the Target 1 position. 
When the alignment is complete as observed by no further movement of the 
Telescope Panel Angle Counters (TPAC), set the OPTICS MODE switch to 
MANUAL. 


6.2.17.24 Using the Optics Hand Controller, align the SXT StLOS with Target 1 and press 
the MARK pushbutton. If satisfied that the MARK was good press the ENTER 
pushbutton. If not satisfied with MARK press the MARK REJECT pushbutton 
and repeat this step. 

6.2.17.25 When VERB 51 NOUN 30 flashes on the DSKY set the OPTICS MODE switch to 
CMC. The CMC will align the SXT to the Target 2 position. When alignment 
is complete as observed by no further movement of the TPAC, set the OPTICS 
MODE switch to MANUAL. 

6.2.17.26 Using the Optics Hand Controller, align the SXT StLOS with Target 2 and press 
the MARK pushbutton. If satisfied that the MARK was good press the ENTER 
pushbutton. If not satisfied with the MARK press the MARK REJECT pushbutton 
and repeat this step. 

6.2.17.27 Repeat steps 6.2.17.23 through 6.2.17.26. 

6.2.17.28 In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DSKY and the 
test results shall be displayed. R1 and R2 on the DSKY shall display the 
misalignment of one of the horizontal PIPA's in arc seconds (R1 * whole, 

R2 * fractional). Record R1 and R2. (See Table H for PIPA displayed).* 

6.2.17.29 Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 66 flashes R1 and 
R2 on the DSKY shall display the misalignment of the second horizontal PIPA 

in arc seconds (R1 whole, R2 fractional). (See Table H for PIPA displayed.) 
Record R1 and R2. 


6.2.17.30 Enter VERB 34 ENTER into the DSKY to terminate the test. 

6.2.17.31 Repeat steps 6.2.17.11 through 6.2.17.27 substituting position No. 00002 in 
6.2.17.14a* 

6.2.17.32 Enter the following into the DSKY. 

a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

e. +00000. ENTER _ Page 99 
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6.2.17.22 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If R1 and 
R2 do not contain the correct azimuth and elevation for Target 2, coiTect the 
data by entering the following sequence into the DSKY. 


a. VERB 24, ENTER 

b. +xxx. xx±000.10 degrees, ENTER (Target 2 Azimuth) 

c. ±xx. jootfcOO. 010 degrees, ENTER (Target 2 Elevation) 

d. VERB 33, ENTER 

6.2.17.23 Set the OPTICS MODE switch on the G4N Indicator Control Panel to ZERO. 

Wait 15 seconds and return the OPTICS MODE switch to MAN. When VERB 51 
NOUN 30 flashes on the DSKY set the OPTICS MODE switch on the GfiN Indicator 
Control Panel to CMC. The CMC will align the SXT to the Target 1 position. 
When the alignment is complete as observed by no further movement of the 
Telescope Panel Angle Counters (TPAC), set the OPTICS MODE switch to 
MANUAL. 


6.2.17.24 Using the Optics Hand Controller, align the SXT StLOS with Target 1 and press 
the MARK pushbutton. If satisfied that the MARK was good press the ENTER 
pushbutton. If not satisfied with MARK press the MARK REJECT pushbutton 
and repeat this step. 

6.2.17.25 When VERB 51 NOUN 30 flashes on the DSKY set the OPTICS MODE switch to 
CMC. The CMC will align the SXT to the Target 2 position. When alignment 
is complete as observed by no further movement of the TPAC, set the OPTICS 
MODE switch to MANUAL. 

6.2.17.26 Using the Optics Hand Controller, align the SXT StLOS with Target 2 and press 
the MARK pushbutton. If satisfied that the MARK was good press the ENTER 
pushbutton. If not satisfied with the MARK press the MARK REJECT pushbutton 
and repeat this step. 

6.2.17.27 Repeat steps 6.2.17.23 through 6.2.17.26. 

6.2.17.28 In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DSKY and the 
test results shall be displayed. R1 and R2 on the DSKY shall display the 
misalignment of one of the horizontal PIPA’s in arc seconds (R1 « whole, 

R2 * fractional). Record R1 and R2. (See Table n for PIPA displayed)/ 

6.2.17.29 Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 66 flashes R1 and 
R2 th ® DSKY shall display the misalignment of the second horizontal PIPA 

in arc seconds (R1 whole, R2 fractional). (See Table H for PIPA displayed.) 
Record R1 and R2. 


6.2.17.30 Enter VERB 34 ENTER into the DSKY to terminate the test. 

6.2.17.31 Repeat steps 6.2.17.11 through 6.2.17.27 substituting position No. 00002 in 
6.2.17.14a. 

6.2.17.32 Enter the following into the DSKY. 

a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 


L'l'lililiJV PI ilf 6 3f 
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6.2.17.33 


6.2.17.34 


Table n. Display Conditions at Teat Completion 


Posi¬ 

SM Orientation 



tion 

XSM 

y sm 

Z SM 

6.2.17.28 

6.2.17.29 

1 

UP 

sw 

SE 

Y PIPA about Z PIPA 

Z PIPA about Y PIPA 

2 

SE 

sw 

DN 

X PIPA about Y PIPA 

Y PIPA about X PIPA 

3* 

SE 

UP 

SW 

X PIPA about Z PIPA 

Z PIPA about X PIPA 


* Position 3 is not run in the Spacecraft because of GIMBAL LOCK considerations. 
Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 
Calculations 


6.2.17.34.1a. YPIPA about Z misalignment « ( ) R1 , R2 

b. ZPIPA about Y misalignment - ( ) Rl . R2 

c. XPIPA about Y misalignment - ( ) Rl . R2 

d. YPIPA about X misalignment ■ ( j Rl . R2 

6.2.17.34.2 Enter the latest values from 6.2.16 IMU Performance Test. 


X PIPA bias « 

V PIPA bias« 
Z PIPA bias > 
*x 

V 

V 


» 210 (X PIPA bias) v 
• 210 (Y PIPA bias) -) 
•210 (Z PIPA bias)-' 


. cm/sec 2 
. cm/sec 2 
. cm/sec 2 


. arc sec. 
_ arc sec. 
arc sec. 


6.2.17.34.3 a. Y PIPA about Z misalignment (Bias corrected) « 

arc sec. 


6.2.17.32.1a-9y« 


b. Z PIPA about Y misalignment (Bias corrected) - 6.2.17.32.1b - $z « 
______ arc sec. 

c. X PIPA about Y misalignment (Bias corrected) - 6.2.17.32.1.c *• $x - 
___ arc sec. 

d. Y PIPA about X misalignment (Bias corrected) - 6.2.17.32. Id - By - 
__arc sec. 


The PIPA misalignments, excluding PIPA bias, shall not exceed ±150 arc 
seconds. 

6.2.18 Gyrocompassing Test 

..-tv. *Mr ^ Tr * . r ,... ^ 

NOTE: Perform Master Initialisation6.2^5.3 before proceeding .. ; r-- 

6.2.18.1 Set the G/N POWER-OPTICS Switch on the LEB Lighting Control Panel to V.... 

OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0±3.0 
VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and OPTX 28V 800 cps 
5% - 90* h (CG 1212) are not flashing on the CRT. 
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6.2.17.33 


6.2.17.34 


Table II. Display Conditions at Test Completion 


II 

SM Orientation 

XSM Y sm Z SM 

6.2.17.28 

6.2.17.29 

1 

UP 

SW 

SE 

Y PIPA about Z PIPA 

Z PIPA about Y PIPA 

2 

SE 

SW 

DN 

X PIPA about Y PIPA 

Y PIPA about X PIPA 

3* 

SE 

UP 

SW 

X PIPA about Z PIPA 

Z PIPA about X PIPA 


* Position 3 is not run in the Spacecraft because of GIMBAL LOCK considerations, 
Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 
Calculations 


6.2.17.34.1 a. YPIPA about Z misalignment ■ ( ) Rl . R2 

b. ZPIPA about Y misalignment ■ ( ) Rl . R2 

o. XPIPA about Y misalignment ■ ( ) Rl . R2 

d. YPIPA about X misalignment * ( ) Rl . R2 

6.2.17.34.2 Enter the latest values from 6.2.16 IMU Performance Test. 



X PIPA bias -_cm/sec 2 

Y PIPA bias ■ ________________ cm/sec 2 

Z PIPA bias m _ cm/sec 2 

■ 210 (X PIPA bias) ■ ^arc sec. 

0y ■ 210 (Y PIPA bias) ■ ______________ arc sec. 

6* - 210 (Z PIPA bias) •_arc sec. 


6.2.17.34.3 a. Y PIPA about Z misalignment (Bias corrected) « 6.2.17.32.1a - $ym 

arc sec. 

b. Z PIPA about Y misalignment (Bias corrected) « 6.2.17.32.1b - $z * 
________ arc sec. 


c. X PIPA about Y misalignment (Bias corrected) ■ 6.2.17.32. l.c $x • 
________ arc sec. 

d. Y PIPA about X misalignment (Bias corrected) ■ 6.2.17.32. Id - Oy ■ 

. arc sec. 


The PIPA misalignments, excluding PIPA bias, shall not exceed ±150 arc 
seconds. 

6.2.18 Gyrocompasslng Test 

:r ‘‘ ' : :v... ^,L C'j - 

NOTE: Perform Master Initialisation4.2^5.3 before.prodeedirijg.. j .\^ 

6.2.18.1 Set the G/N POWER-OPTICS Switch on the LEB Lighting Control Panel to V. 

OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0±3.0 
VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and OPTX 28V 800 cps 
5% - 90* h (CG 1212) are not flashing on the CRT. 
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6.2.18.2 Enter the following into the DSKY. 

a. . VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

6.2.18.3 Enter the following Into the DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

o. XXXXY*, ENTER where Y* la determined by Table IT and XXXX la that 
recorded In 6.2.18.2. 

Table n 



6.2.18.4 Enter the following sequence Into the K-Start, pressing ENTER pushbutton after 
each entry. 

a. VERB 57, ENTER 

b. 00006, ENTER ' 

6.2.18.5 System shall advance to Gyrocompass System Test and display 01 on the CRT 
program display. 

6.2.18.6 On the CRT observe VERB 06, NOUN 61 flashing with some launch azimuth 
displayed In R1 * +xxx. xx. 

6.2.18.6.1 If the azimuth displayed Is correct proceed to 6.2.18.5; If not, perform 
the following sequence: 

a. VERB 21, Press ENTER pushbutton 

b. +xxx.xx, press ENTER pushbutton (Correct Launch Azimuth) 

6.2.18.7 After verifying that the correct launch azimuth is displayed in R1 on the CRT, 
Enter VERB 33 on the K-START and push the ENTER pushbutton. 

6.2.18.8 Observe VERB 06 NOUN 61 flashing on the CRT with the following displayed 
In R1 and R2. 

a. R1 « *xxx. xx, Nav. Base Azimuth (Z^g) 

b. R2 - ±xx.xxx. Site Latitude 

6.2.18.8.1 Verify the data appearing In R1 and R2 and if correct proceed. If not correct, 
perform the following sequence: 

To correct Rl: 

a. VERB 21, ENTER 

b. +xxx. xx±000.50 degrees, ENTER (Znb Azimuth) 

To correct R2: 

a. Verb 22, ENTER 

b. +XX.XXX, ENTER (Correct Site Latitude from Table I) 
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6.2.18.2 Enter the following into the DSKY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

6.2.18.3 Enter the following into the DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

o. XXXXY 1 , ENTER where Y* is determined by Table Hand XXXX is that 
recorded in 6.2.18.2. 

Table H 



6.2.18.4 Enter the following sequence into the K-Start, pressing ENTER pushbutton after 
each entry. 

a. VERB 57, ENTER 

b. 00006, ENTER 

6.2.18.5 System shall advance to Gyrocompass System Test and display 01 on the CRT 
program display. 

6.2.18.6 On the CRT observe VERB 06, NOUN 61 flashing with some launch azimuth 
displayed in R1 - +xxx. xx. 

6.2.18.6.1 If the azimuth displayed is correct proceed to 6.2.18.5; if not, perform 
the following sequence: 

a. VERB 21, Press ENTER pushbutton 

b. +xxx.xx, press ENTER pushbutton (Correct Launch Azimuth) 

6.2.18.7 After verifying that the correct launch azimuth is displayed in R1 on the CRT, 
Enter VERB 33 on the K-START and push the ENTER pushbutton. 

6.2.18.8 Observe VERB 06 NOUN 61 flashing on the CRT with the following displayed 
in R1 and R2. 

a. R1 * ixxx. xx, Nav. Base Azimuth (Zjto) 

b. R2 ■ ±xx.xxx, Site Latitude 

6.2.18.8.1 Verify the data appearing in R1 and R2 and if correct proceed. If not correct, 
perform the following sequence: 

To correct Rli 

a. VERB 21, ENTER 

b. +xxx.xx±000.50 degrees, ENTER (Zjre Azimuth) 

To correct R2: 

a. Verb 22, ENTER 

b. +xx.xxx, ENTER (Correct Site Latitude from Table I) 
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6 . 2 . 18 .* 


6.2.18.10 


6.2.18.11 


6.2.1B.12 


6 . 2 . 18.11 


6.2.18.14 


6.2.18.15 


6 . 2 . 18.16 


6.2.18.17 


After the correct dote for R1 ud R2 ere verified ester 
VERB 33 i*te the K-Start. Press the ENTER pushbuttea. 

Oi the CRT observe the PROGRAM display chaage to 05 after 
approximately 90 seceads. After appreximat ely 15 alautes. c 
observe the PROGRAM display chaage to 02. 


After 120 alautes set the OPTICS M0EE switch ea the GUI 
Iadicater Ceatrel Paael to ZERO. 


Ester VERB 52 late the K-Start. Press the ENTER pushbuttea. 
Observe the PROGRAM display ea the CRT chaage to 03. 


Uhea VERB 06 NOUN 6 l flash ea the CRT sad DSKY’s, lasure that 
R1 aad R2 display Target 1 azimuth aad elevatiea! 


a. R1 • +XXX.XX (Target 1 azimuth) 

b. R2 m +00.000 (Target 1 elevatiea) 


Verify the data appeariag ia R1 aad R2 aad if correct, proceed. 
If set correct, perform the follovlag sequeace • 

a. VERB 24, ENTER 

b. +xxx.xx + 000 . 0 1 , ENTER (Target 1 azimuth) 

®* +00.000, ENTER (Target 1 elevatiea) 


After the correct readlags 
VERB 33 late the K-Start. 


for R1 aad R2 a re verified, eater 
Press the ENTER pushbuttea. 


***** VERB 06 NOUN 6 l flash ea the CRT aad DSKI's, lasure that 
R1 aad R2 display Target 2 azimuth aad elevatiea. 


a. R1 - +xxx.xx (Target 2 azimuth) 

b. R2 - +00.000 (Target 2 elevatiea) 


Verify the data appeariag ia R1 aad R2 aad if correct proceed, 
correct, peffoxm the follovlag sequeace. 

a. VERB 24, ENTER 

b. +xxx.xx + 000.01, ENTER (Target 2 azimuth) 
e. +00.000, ENTER (Target 2 elevatiea) 


After the correct readlags for Rlaad R2 are verified ester 
VERB 33 late the K-Start. Press the ENTER pushbuttea. 
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6 . 2 . 18.9 


6.2.18.10 


6 . 2 . 18.11 


6 . 2 . 18.12 


6.2.18.13 


6.2.18.1A 


6.2.18.15 


6 . 2 . 18.16 


6.2.18.17 


After the correct data fer R 1 ead R 2 are verified eater 
VERB 33 iate the K-St art. Press the ENTER pushbuttea. 

the CRT observe the PROGRAM display chaage to 05 after 
approximately 90 secoads. After approximately 15 miautes, c 
observe the PROGRAM display chaage to 02. , 


After 120 miautes set the OPTICS MOPE switch 
ladicator Coatrol Paael to 2ER0. 


1 the G&H 


Eater VERB 52 iate the K-Start. Press tho SKBR pushbuttea. 
Observe the PROGRAM display oa the CRT chaage to 03 . 

Uhea VERB 06 HOUR 6 l flash oa the CRT aad DSKI's, iasure that 
R1 sad R2 display Target 1 azimuth aad elevatioa. 

a. R1 ■ +xxx.xx (Target 1 asiuxth) 

b. R2 - TOO.000 (Target 1 elevatioa) 

Verify the data appeariag ia R1 aad R2 aad if correct, proceed. 
If sot correct, perform the followiag sequeaco. 

a. VERB 24, ENTER 

h. txxx.xx + 000.01, ENTER (Target 1 azimuth) 
c * ■*00.000, ENTER (Target 1 elevatioa) 

After the eerrect readiags fer R1 aad R2 are verified, eater 
VERB 33 iate the K-Start. Press the ENTER pushbuttea. 

Whoa VERB 06 NOUN 6 l flaah oa the CRT aad DSKI's. iasure +-»<-+ 

R1 aad R2 display Target 2 azimuth aad elevatioa. 

a. R1 m txxx.xx (Target 2 azimuth) 

b. R2 - +00.000 (Target 2 elevatiea) 

Verify the data appearlmg ia R1 aad R2 aad if cerrect proceed. 
^ cerrect, perfezm the followiag sequeacs. 

a. VERB 24, ENTER 

b. +xxx.xx + 000.01, ENTER (Target 2 azimuth) 
e. +00.000, ENTER (Target 2 elevatioa) 

After the cerrect readlags fer Rlaad R2 are verified eater 
VERB 33 iate the K-Start. Press the ENTER pushbuttea. 
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IT 1 1 1 1 IZEZ 


6.2.18.18 


6 . 2 . 18 . 1 ? 


6.2.18.20 


6.2.18.21 


6.2.18.22 


6.2.18.22 


•2.18.24 


Or the G&N Indicator Control Panel set the OPTICS MODE ewitcN 
t# MAN and the CONTROILER SPEED te HI. Using the Optic® Head 
Controller, drive the SXT St LOS te the approximate position 
ef Target 1. . 

Set the CONTROILER SPEED switch ea the G&N Indieater Control 
Panel te 10. Using the Optics Hand Controller, *Hgn the 
S3CP StLOS te Target 1 and press the MARK pushbutton. If 
satisfied that the MARK was good, proceed. If not satisfied 
with MARK, press the MARK REJECT pushbutton and repeat the 


Set the COKTROIU3R SPEED switch te HI. Using the Optics Hand 
Controller, drive the SXT StLOS te the approximate pesitien 
ef Target 2. 

Set the CONTROLLER SPEED switch te L0. Using the Optics 
Controller, align the SXT StLOS to Target 2 and press the MARK 
pushbutton. If satisfied that the MARK was good, press the ENTER 
pushbutton. If not satisfied, press the MARK REJECT pushbutton 
and repeat this step. 

(hi the CRT observe the following data displayed! 

a. VERB 06 NOUN 60 

b. R1 - +xx.xxx (x gyre elevation error, degrees) 
e. R2 ■ +xx.xxx tY gyre elevation error, degrees) 

* +xx.xxx (z gyre azimuth error, degress) 

Record Rl, R2 and R3. 

Enter VERB 34 into the K-Start. Press the ENTER pushbutton. 
Observe the PROGRAM display on the CRT and DSKY*s indicates Q2. 
Set the OPTICS MODE switch ee the G&N Indicator Control Panel 
te ZERO, 

Repent steps 6.2„l8.Uthreugh 6.2.18.22 for the next hour at 
the following intervals. 

a. 15 minutes 

b. 30 minutes 

c. 45 minutes 

d. 60 minutes 


— - ' _ Page 10 3 

FORM MISI-M-2 RIV. M4 . ——— 


• i-r ioocs^ :? ' “ '> 

;00/3«^ A 


NORTH AMERICAN aviation, inc. APOLLO G&N Snedflcation 

SPACE and INFORMATION SYSTEMS DIVISION opeu mention 

iaai4 LAKEWOOD BLVO . DOWNEY CALIFORNIA ND 1002325 REV C ' ' 

CODE IDENT. NO. 03953 

I REVISION LETTER I I 






6.2.18.1V 


6 . 2 . 18.20 


6.2.18.21 


6 . 2 . 18.22 


6 . 2 . 18.22 


6.2.18.24 


On the G&N Indicator Contr ol P anel set the OPTICS MDDE switc® 
te MAH aad the CONTROILER SPEED te HI. Using the Optics 
Cemtreller, drive the SXT SbLOS te the approximate position 
of Target 1. 

Set the CONEROILER SPEED switch ea the G&N Indicator Central 
Panel te IX). Using the Optics Hand Cent roller, align the 
SXT StJX)S te Target 1 and press the MARK pushbutton. If 
satisfied that the MARK vas good, proceed. If net satisfied 
with MARK, press the MARK REJECT pushbutton aad repeat the 
step. 

Set the COKTROUER SPEED switch te HI. Using the Optics 
Controller, drive the SXT St LOS te the approximate position 
of Target 2. 

Set the COHTROUER SPEED switch to LO. Using the Optics 
Controller, align the SXT St LOS to Thrget 2 aad press the MARK 
pushbutton. If satisfied that the MARK was good, press the ENTER 
pushbutton. If net satisfied, press the MARK REJECT pushbutton 
aad repeat this step. 

On the CRT observe the following data displayed i 

a. VERB 06 NOUN 60 

b. R1 ■ +xx.xxx (X gyro elevation error, degrees) 

®» R2 » +xx.xxx lY gyro elevation error, degrees) 

*3 ■ +xx.xxx (Z gyro azimuth error, degrees) 

Record Rl, R2 and R3. 

Enter VERB 34 into the K-Start. Press the ENTER pushbutton. 
Observe the PROGRAM display an the CRT and DSKX's indicates 02. 
Set the OPTICS MODS switch en the G&H Indicator Control Panel 
to ZERO. 

Repeat steps 6.2.18.1J through 6.2.18.22 for the next hour at 
the following intervals. 

a. 15 minutes 

b. 30 minutes 

e. 43 minutes 

d. 60 minutes 




NORTH AMERICAN AVIATION. INC. APOT T/^ PJfcN 

SPACE and INFORMATION SYSTEMS DIVISION AP °LLO specification 

ia*14 LAKEWOOD BLVD.. DOWNEV. CALIFORNIA ND1002325 REV C 

COOE IDENT. HO. 03953 


6.2.18.25 Brter VERB 3$ into the K-Start. Press th* EHEER pushbutton. 

6.2.18.26 Eater VERB kl HOUR 20 late the K-St art. Press the E RT H R 
pushbutton. Eater +00000 late the K-St art three times. 

Press the E17FER pushbutton after each entry. Set the G/N POWER- 
OPTICS Switch on the LEB Lighting Control Panel to OFF. 

6*2.13.27 Data Sheer 

Lime Stero He. Parameter Recorded Value 


Step He. 
6.2.18.22 


1 

X Gyre Elevation Error 

♦ ?1 degrees 

2 

Y Gyre Elevation Error 

T degrees 

3 

Z Gyre Azimuth Error 

+ R.3 degrees 


6.2.18.24.a 


k 

X Gyre Elevation Error 

♦ R.l degrees 

5 

Y Gyre Elevation Error 

+ R.2 degrees 

6 

Z Gyre Azimuth Error 

+ R.3 degrees 


6.2.l8.24*b 


7 

X Gyro Elevation Error 

+ R.l degrees 

8 

Y Gyro Elevation Error 

+ R.2 degrees 

9 

Z Gyro Azimuth Error 

♦ R.3 degrees 

:.) 

6.2.16.84CC 


10 

X Gyro Elevation Error 

♦ R.l degrees 

li 

Y Gyro Elevation Error 

+ R.2 degrees 

12 

Z Gyro Azimuth Error 

♦ R.3 degrees 


6.2.l£.24vd 


13 

X Gyro Elevation Error 

+ R.l degrees 

Ik 

Y Gyro Elevation Error 

+ R.2 degrees 

15 

Z Gyre Azimuth Error 

+ R.3 degrees 
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6.2.IB.25 Eater VERB 36 late the K-St art. Press the ENTER pushbutton. 

6.2.18.28 Eater VERB kl NOUN 20 late the K-Start. Press the ESTER 

pushbuttea. Eater +00000 late the K-Start three times. 

Press the ENTER pushbuttea after each entry. Set the G/N POWER- 
OPTICS Switch on the LEB Lighting Control Panel to OFF. 

6:2:1*.*27 Data Sheet" 


Line 

Step He. Parameter 

Recorded Value 


6 . 2 . 18.22 


1 

X Gyro Elevation Error 

4 * degrees 

2 

Y Gyre Elevation Error 

T "TT.!ir*~ degrees 

3 

Z Gyre Azimuth Error 

+ R.3 degrees 


6.2.18.24.a 


k 

X Gyre Elevation Error 

+ R.l degrees 

5 

Y Gyre Elevation Error 

+ R.2 degrees 

6 

Z Gyre Azimuth Error 

i 

+ R.3 degrees 


6 .2.18.24. b 


7 

X Gyre Elevation Error 

+ R.l degrees 

8 

Y Gyre Elevation Error 

+ R.2 degrees 

9 

Z Gyre Azimuth Error 

+ R.3 degrees 

10 

6.2.1B.24cc 


10 

X Gyre Elevation Error 

+ R.l degrees 

11 

Y Gyro Elevation Error 

+ R.2 degrees 

12 

Z Gyro Azimuth Error 

+ R.3 degrees 


6.2.l8.24ul 


13 

X Gyro Elevation Error 

+ R.l degrees 

lA 

Y Gyro Elevation Error 

+ R.2 degrees 

15 

Z Gyro Azimuth Error 

+ R.3 degrees 
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6.2.18.28 

6.2.18.28.1 


6.2.18.28.2 


Calculations Sheet 

Record the most recent values of the following coefficients 
from 6.2.16, IMU Performance Test. 


::fc± 


a. KBDX . 

b. KBDY . _ 

c. HBDZ * ( ) 

4. ADIAZ - ( ) 

o. ADSRAX ■ i_L 


Perform the following calculations. (Cos X functions are 
provided in Table I.) 

»• D(vert) - HBDZ - ADIAZ 

D (vert) * ( )_•« 

*• D (««st) 


Sin (Launch Azimuth) NBDX + 

Cos (Launch Azimuth) NBDX + ADS RAY 


ffyvert) * D (vert) * 2k - 2 * »f 9 art) * 206-26981 

aSoo'lCosX) 

^(vert) “ ( ) _____ degree. 



Table I 


■Location 

Latitude X 

CeeX 

NAA 

33.917 

O.82985 

MILA 

28*516 

O.87868 

MSC 

29.556 

0.86993 


Page 
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6,2.18.28*3 Perform the following calculatlens using the recorded data 

fro* 6.2.18.27 6.2.18.28.2. 

a. Z Oyro azimuth error 2 hrs (corrected) » line 3 - 0/ 

Z Oyro azimuth error 2 hrs (corrected) ■ 

Corrected Z Gyro azimuth error (corrected) wh an ha o.00 
+ 0.57 degrees 

b* X Oyro elevation error (2 hr) * n^e j 


X Oyro elevation error (2 hr) - _ degrees 

c. Y Oyro elevation error (2 hr) ■ o 

X Oyro elevation error (2 hr) *_degrees 

Die X and Y Gyro elevation errors shall be 
0.00 + 0 . 0 JJ degrees. 

d. A Z Oyro azimuth error (3 hr) ■ line 3 - Hy 15 

A Z Oyro az imut h error (3 hr) ■ degrees 

A Z Oyro azimuth error shall bo 0.00 + 0.06 degrees. 

o. AX Oyro elevation error (3 hr) « line 1 - line 13 

A X Oyro elevation error (3 hr) -_degrees 

*• AX Oyro elevation error (3 hr) - line 2 - line 14 

A X Oyro elevation error (3 hr) « degrees 


A X and AX Oyro elevation error shall be 0.00 + 0.03 degrees. 
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6.2.0B.2a,3 


Perform the following calculations us lag the recorded data 
tram 6.2.18.27 aad 6.2.18.28.2. 

a. Z Gyre azimuth error 2 hrs (corrected) - li m 3 -0/ rt v 
Z Gyre azimuth error 2 hrs (corrected) * 

Corrected Z Gyre azimuth error (corrected) shall be 0.00 
+ O.57 degrees 

b. X Gyre elevstiea error (2 hr) - Hn« 1 

X Gyre eleyatiom error (2 hr) ■ _____ degrees 

c. T Gyre elevation error (2 hr) - 9 

t Gyro elevatioa error (2 hr) -_degrees 

Bie X aad Y Gyro elevatioa errors shall be 
0.00 + 0.06 degrees. 

d« A Z Gyre azimuth error (3 hr) * liac 3 - ljg* 

A z Gyre azimuth error (3 hr) -_ degrees 

A z Gyre azimuth error shall be 0.00 + 0.06 degrees. 

o. A X Gyre elevatioa error (3 hr) * liac 1 - llac 13 

A x Gyro elevatioa error (3 hr) - _______ degrees 

f• A x Gyre elevatioa error (3 hr) * line 2 - tlf 

A X Gyro elevatioa error (3 hr) * degrees 

A X aad AX Gyre elevatioa error shall be 0.00 ♦ 0.03 degrees. 
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6.2.19 CMC Voltage Margin Test 

6.2.19.1 Verify that the G&N IMU HTR MNA and MNB breakers areengaged, computer 
MNA and MNB breakers are engaged, IMU MNA and MNB breakers are not 
engaged, and the G&N Power-IMU switch on the LEB Lighting Control Panel 
is in the OFF position. 

6.2.19.2 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to 

ON. 

Caution : During the performance of this test the +4 VDC CMC 
Power Supply shall not be operated at less than +2.5 VDC or 
greater than 5*2 VDC (CG 1030). The +14 VDC CMC Power Supply 
shall not be operated at less than +8.5 VDC or greeter than 
+17*0 VDC (OG 1020). 

Note: The flashing indication of the CMC Power Supplies on CRT 
may be disregarded for this teBt. The charts in Thble I 
may be used to determine approxinate values for the "XX.X" 
values of C-I56 voltage dial settings corresponding to 
various power supply voltages. 

6.2.19.3 Chits R-154 insert 0111. Verify and execute. 

6.2.19.4 Insert in O-I56 + XX.X001244 (Enter a value for XX.X which will 
adjust the +l4 VDC Power Supply (0G1020) to 12.1 (+0*3, -0.0) 

VDC). Execute. Verify CG1020 on the CRT. 

6.2.19.5 Insert in 0-156 + XX.X001234 (Enter a value for XX.X which will 
adjust the +4 VDC Power Supply (0G1030) to 3.5 (-K).15, -0.0) VDC). 
Execute. Verify 0G1030 on the CRT. 

6.2.19.6 On K-148 press ERROR RESET 

6.2.19.7 Initiate CMC Self-Check by inserting the following into K-148. 

a. VERB 21 NOUN 27, ENT ER 

b. 77777/ ENTER 

Wait 200 seconds. Verify RESTART lamp on DSKY is not lighted. 
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6.2.19 CMC Voltage Margin Test 

6.2.19.1 Verity that the GSNIMU HTR MNA and MNB breakers are engaged, computer 
MNA and MNB breakers are engaged, IMU MNA and MNB breakers are not 
engaged, and the Gttl Power-IMU switch on the LEB Lighting Control Panel 
ts In the OFF position. 

6.2.19.2 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to 
ON. 

Caution: During the performance of this test the +4 VDC CMC 
Power Supply shall not be operated at less than +2*5 VDC or 
greater than 5*2 VDC (OG 1030). The +14 VDC CMC Power Supply 
shall not be operated at less than +8.5 VDC or greater than 
+17.0 VDC (OG 1020). 

Note1 The flashing indication of the CMC Power Supplies on CRT 
may be disregarded for this test. The charts in Table I 
may be used to determine approxinate values for the "XX.X" 
values of O-I56 voltage dial settings corresponding to 
various power supply voltages. 

6.2.19.3 tfoits B-154 insert 0111. Verify and execute. 

6.2.19.4 Insert in O-I56 + XX.X001244 (Enter a value for XX.X which will 
adjust the +14 VDC Power Supply (0G1020) to 12.1 (+0.3, -0.0) 

VDC). Execute. Verify 0G1020 on the CRT. 

6.2.19.5 Insert in O-I56 + XX.X001234 (Enter a value for XX.X which will 
adjust the +4 VDC Power Supply (0G1030) to 3*5 (+0.15, -0.0) VDC). 
Execute. Verify 0G1030 on the CRT. 

6.2.19.6 On K-148 press ERROR RESET 

6* 2#1 9*7 Initiate CMC Self-Check by inserting the following into X-148. 

a. VERB 21 NOUN 27, E N TER 

b. 77777, ENTER 

Wait 200 seconds. Verify RESTART lamp on DSKY is not lighted. 
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6.2,19*8 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch 

to OFF. Verify RESTART lamp on DSKY is lighted. 

6.2.19.9 On the PSA Adapter Module set the INHIBIT 1 VOLTAGE FAIL switch 
to ON. Press ERROR RESET. Insert in~co K-148: 

a# VERB 21 > N0UN 27, ENTER 
b. 77777, ENTER 


6.2.19.10 Insert into 0-1 56 + XX.X001244 (Enter a value for XX.X which 
will adjust the +14 VDC CMC. Power Supply (CJG1020) to +16.4 
(0.0, -0.4) VDC). Execute. Verify C3G1020 on the CRT. 

6.2.19*11 Press ERROR RESET on K-148. Walt 200 seconds. Verify RESTART 
lamp on DSKY is not lighted. y 

6.2.19.12 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch 
to off. Verify RESTART lamp on the DSKY is lighted. Set the 
INHIBIT VOLTAGE FAIL switch to ON. Press ERROR RESET. Insert 


a. VERB 21 NOUN 27, E NT ER 

b. 77777, ENTER 

6 . 2 . 19.13 Insert Into 0-156 + XX.X001234 (Enter a value for XX.X which 
sill adjust the +4 VDC CMC Power Supply (0G1030) to 4.6 (*0.0, 
-0.2) VDC). Execute. Verify 0G1030 on the CRT. 

6.2.19.14 Press ERROR RESET on K-148. Walt 20b seconds. Verify RESTART 
lamp on DSKY is not lighted 

6.2.19.15 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to 
OIT- Verify RESTART lamp on the DSKY is lighted. Set the 
INHIBIT VOLTAGE FAIL switch to on. Press ERROR RESET. Insert 
into K-148. 


a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

6.2.19.16 Insert into O-I 56 + XX.X001244 (Enter a value for XX.X which 
will adjust the +14 VDC CMC Power Supply (0G1020) to 12.1 
(+0.3, -0.0) VDC). Execute. Verify 0G1020 on the CRT. 
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6.2* 19*8 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch 

to OFF. Verify RESTART lamp on DSKY is lighted. 

6.2.19.9 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch 
to ON. Press ERROR RESET. Insert into K-148: 

a. VERB 21, NOUN 27, ENTER 

b. 77777, ENTER 

6.2.19.10 Insert into O-I56 + XX.X001244 (Enter a value for XX.X which 
will adjust the +l£ VDC CMC. Power Supply (0G1020) to +16.4 
(0.0, -0.4) VDC). Execute. Verify 0G1020 on the CRT. 

6.2.19.11 Press ERROR RESET on K-l48. Wait 200 seconds. Verify RESTART 
lamp an DSKY is not lighted. 

6.2.19.12 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch 
to off. Verify RESTART lamp on the DSKY is lighted. Set the 
INHIBIT VOLTAGE FAIL switch to ON. Press ERROR RESET. Insert 
into K-148. . 

a. VERB 21 NOUN 27, INTER 

b. 77777, ENTER 

6.2.19.13 Insert Into O-156 + XX.X001234 (Enter a value for XX.X which 
will adjust the +4 VDC CMC Power Supply (001030) to 4.6 (40.0, 
-0.2) VDC). Execute. Verify 0G1030 on the CRT. 

6.2.19.14 Press ERROR RESET on K-148. Walt 20b seconds. Verify RESTART 
lamp on DSKY is not lighted 

6.2.19.15 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to 
OFF. Verify RESTART lamp on the DSKY is lighted. Set the 
INHIBIT VOLTAGE FAIL switch to on. Press ERROR RESET. Insert 
into K-148. 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

6.2.19.16 Insert into 0-156 + XX.X001244 (Enter a value for XX.X which 
will adjust the +l¥ VDC CMC Power Supply (0G1020) to 12.1 
(+0*3, -0.0) VDC). Execute. Verify 0G1020 an the CRT. 
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6.2.19.17 Press ERROR RESET on K-148. Walt 200 seconds. Verify RESTART 
lamp on the DSKY is not lighted. 

6.2.19.18 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch 
to OFF* Verify RESTART lamp on the DSKY is lighted. 

6.2.19*19 Into R-154 insert 0000. Verify and execute. 

6.2.19.20 Terminate the CMC Self-Check by inserting into K-l48s 


a. VERB 21 NOUN 27, ENTER 

b. 00000, ENTER 

Press ERROR RESET on K-l48. 
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6.2.19.17 Press ERROR RESET on K-lU8. Walt 200 seconds. Verify RESTART 
lamp an the DSKY Is not lighted. 

6.2.19.18 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch 
to OFF. Verify RESTART lamp on the DSKY is lighted. 

6.2.19.19 Into R-154 insert 0000. Verify and execute. 

6.2.19.20 Terminate the CMC Self-Check by inserting into K-148: 

a. VERB 21 NOUN 27, ENTER 

b. 00000, ENTER 


Press ERROR RESET On K-148. 






//./ VDC CM 


NORTH AMERICAN AVIATION, INC. AT>/"1T t A rinxr o _-- ia_u_ 

SPACE and INFORMATION SYSTEMS DIVISION A ‘ PU1j1jU G&N SpeClflCatlOn 
18814 L AK E WOOD OLVD. OOWNCV. CALIFORNIA ND1002325 REV C 
COPE IDEMT . NO. 039S3 

L revision letter I-—1 




+4 UDC C MC SUPPL Y 
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C-/S& t. XXX 00/234 
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6.2.21 Spacecraft Control and Displays Test 

6 .2.21.2 Perform Master Initialization before proceeding.Tf s/" 

6.2.21.2 FDAI Attitude Error 

6.2.21.2.1 Insert in 10.48 

a. V 57 ENTER 

b. 00013 ENTER 

6.2.21.2.2 Observe on CRT 

a. Y P 6 KOI Flashing 

b. FROG 07 

c. NO ATT 0!f 

d. Rl, R2, and R3 Approx. 00000 


6.2.21.2.3 Insert in 10.48 


a. VERB 33, ENTER 


6.2.21.2.4 Observe on CRT 

a. Y 06 N01 F 

b. Rl 4 

c. R2 - 

d. R3 + 

e. NO ATT 0 

6.2.21.2.5 Record CRT indications 


Flashing 

• 1 OO 385 

-OO 385 

+00385 

OFF 


a. 0G 2279 ROLL ATT ERROR - CDU DAC OUT +16.88 ± I .65 degrees 

b. OG 2219 FITCH ATT ERROR - CDU DAC OUT -16.88 ± I .65 degrees 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +16.88 ± I .65 degrees 


6.2.21.2.6 Insert in KL48 
a. VERB 33, 

6.2.21.2.7 Observe on CRT 


a. Y 06 

b. Rl 

c. R2 

d. R3 


N01 

+00384 

-00384 

400384 


Flashing 
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6.2.21 Spacecraft Controfand Displays Teat 


6.2.21.2 Perform Master Initialization lefore proceeding.?f 


retain -pera.iio 


6.2.21.2 FBAI Attitude Error 

6.2.21.2.1 Insert In Kl48 

a. V 57 ENTE 

b. 00013 ENTE 

6.2.21.2.2 Observe on CRT 


a. V PS KOI Flashing 

b. PROG 07 

c. NO ATT ON 

d. Rl, R2, and R3 Approx. 00000 

6.2.21.2.3 Insert in 10.48 

a. VERB S3, ENTER 

6 .2.21.2.4 Observe on CRT 

a. V 0* HOI Flashing 

b. Rl 400385 

c. R2 -OO 385 

d. R3 400385 

e. NO ATT OFF 

6.2.21.2.5 Record CRT indications 


a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 4-16.88 * I .65 degrees 

b. OG 2219 PITCH ATT ERROR - CDU DAC OUT -16.88 ± I .65 degrees 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 4-16.88 ± I .65 degrees 


6.2.21.2.6 Insert in Kl48 
a. VERB 33, 

6.2.21.2.7 Observe on CRT 


». V 06 

b. Rl 

c. R2 

d. R3 


NOl 

400384 

-00384 

400384 


Flashing 
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6.2.21.2.8 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ACT ERROR - CDU DAC OUT 

C. CG 2249 YAW ACT ERROR - CDU DAC GOT 

6.2.21.2.9 Insert in KL48 

a. VERB 33, ENTER 

6.2.21.2.10 Observe on CRT 

a. V 06 N01 Flashing 

b. R1 400160 

c. R2 -00l60 

d. R3 400160 

6.2.21.2.11 Record CRT indications 


4-16.88 *1.65 degrees 
-16.88 ±1.65 degrees 
4-16.88 *1.65 degrees 


a. OG 2279 ROLL ACT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ACT ERROR - CDU DAC OUT 

c. CG 2249 YAW ACT ERROR - CDU DAC OUT 

6.2.21.2.12 Insert in KL48 

a. VERB 33, ENTER 

6.2.21.2.13 Observe on CRT 

s. V 06 N01 Flashing 

b. R1 400135 

c. R2 -00135 

d. R3 400135 

6.2.21.2.14 Record CRT Indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ACT ERROR - CDU DAC OUT 

c. CG 2249 YAW ACT ERROR - CDU DAC OUT 


46.95 *0.69 degrees 
-6.95 *0.69 degrees 
**>•95 *0.69 degrees 


45.88 ±0.59 degrees 
-5*88 *0.59 degrees 
45.88 *0.59 degrees 


6.2.21.2.15 Insert in 10.48 

s. VERB 33, ENTER 

6.2.21.2.16 Observe on CRT 


a. V 96 

b. R1 

c. R2 

d. R3 


Flashing 

400090 

-00090 

400090 
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6.2.21.2.8 Record CRT Indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 416.88 ± 1.65 degrees 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -16.88 ±1.65 degrees 

c. CG 2249 YAW ACT ERROR - CDU DAC OUT +16.88 ± 1.65 degrees 

6.2.21.2.9 Insert In KL48 

a. VERB 33, ENTER 

6.2.21.2.10 Observe on CRT 


V OS 

HOI 

Flashing 

R1 


400160 

R2 


-00160 

R3 


400160 


6.2.21.2.11 Record CRT indications 

a. OG 2279 ROLL ACT ERROR - CDU DAC OUT 46.95 ± 0.69 degrees 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT - 6.95 ± 0.69 degrees 

c. CG 2249 YAW ACT ERROR - CDU DAC OUT 46.95 * 0.69 degrees 

6.2.21.2.12 Insert in KL48 

a. VERB 33, ENTER 

6.2.21.2.13 Observe on CRT 


a. 

V 06 

HOI 

Flashing 

b. 

R1 


400135 

c. 

R2 


-00135 

d. 

R3 


400135 


6.2.21.2.14 Record CRT indications 


a. CG 2279 

b. CG 2219 

c. CG 2249 


ROIL ACT ERROR - CDU DAC OUT 
PITCH ACT ERROR - CDU DAC OUT 
XAW ACT ERROR - CDU DAC OUT 


6.2.21.2.15 Insert in Kl48 


+ 5.88 ± 0.59 degrees 
- 5*88 ± 0.59 degrees 
+ 5.88 ± 0.59 degrees 


a. VERB 33, ENTER 
6.2.21.2.16 Observe cm CRT 


V 06 

N01 

Flashing 

R1 


400090 

R2 


• -00090 

R3 


400090 
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6.2.21.2.17 Record CRT Indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -*- 3.93 ± 0.39 degrees 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -3.93 ±0.39 degrees 

C. 00 2249 YAH ATT ERROR - CDU DAC OUT + 3.93 ±0.39 degrees 

6.2.21.2.18 Insert in JCL48 


a. VERB 33, ENTER 

6.2.21.2.19 Observe on CRT 


a. 

V 06 

N01 

Flashing 

b. 

R1 


+00000 

c. 

R2 


+00000 

d. 

R3 


-00090 


6.2.21.2.20 Record CRT indications 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 0.00 ±0.19 degrees 

b. CO 2219 PITCH ATT ERROR - CDU DAC OUT 0.00 ±0.19 degrees 

c. 00 2249 . YAW ATT ERROR - CDU DAC OUT - 3.93 ±0.39 degrees 

6.2.21.2.21 Insert in K148 

a. VERB 33, ENTER 

6.2.21.2.22 Observe on CRT 


V 06 

N 01 

Flashing 

R1 


-00090 

R2 


+00090 

R3 


-00135 


6.2.21.2.23 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT - 3.93 to .39 dorses 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT + 3.93 10 .39 degrees 

c. CG 2249 YAH ATT ERROR - CDU DAC OUT -5.86 ± 0.59 degrees 

6.2.21.2.24 Insert in K148 


a. VERB 33, ENTER 

6.2.21.2.25 Observe on CRT 


a. 

V 06 

HOI 

Flashing 

b. 

R1 


-00135 

c. 

R2 


+00135 

d. 

R3 


-00160 
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6.2.21.2.17 Record CRT Indications 


a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAH ATT ERROR - CDU DAC OUT 

6.2.21.2.18 Insert in KL48 

a. VERB 33, ENTER 

6.2.21.2.19 Observe on CRT 


V 06 

HOI 

Flashing 

R1 


400000 

R2 


400000 

R3 


-00090 


6.2.21.2.20 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 * YAW ATT ERROR - CDU DAC OUT 

6.2.21.2.21 Insert in KL48 

a. VERB 33, ENTER 

6.2.21.2.22 Observe on CRT 


V 06 

HOI 

Flashing 

R1 


-00090 

R2 


400090 

R3 


-00135 


6.2.21.2.23 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 

6.2.21.2.24 Insert in KL48 


a. VERB 33, ENTER 

6.2.21.2.23 Observe on CRT 

a. V 06 HOI Flashing 

R1 -OOI 35 

c. R2 400135 

d. R3 -00160 


■*•3.93 ‘009 degrees 
”3*93 ± 0.39 degrees 
4-3*93 * 0.39 degrees 


0.00 *0.19 degrees 
0.00 * 0.19 degrees 
■3*93 *0.39 degrees 


-3*93 *0.39 degrees 
+3.93 *0.39 degrees 
- 5.88 * 0.59 degrees 


rORM Mist- 
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6.2.21.2.26 Record CRT indications 

a. CO 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OOT 

c. 00 2249 YAW ATT ERROR - CLU DAC OUT 

6.2.21.2.27 Insert in 10.48 

a. VERB 33, ENTER 
6 .2.21.2.26 Observe on CRT 


a. 

V 06 . 

N 01 

Flashing 

b. 

R1 


-00160 

c. 

R2 


+00160 

d. 

R3 


-00384 


6.2.21.2.29 Record CRT indications 

a. GG 2279 ROLL ATT ERROR - CDU DAC OOT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 
C. 00 2249 - YAW ATT ERROR - CDU DAC OOT 

6.2.21.2.30 Insert in Kl48 

a. VERB 33, ENTER 

6.2.21.2.31 Observe on CRT 


-5*88 * 0.59 degrees 
+ 5*88 * 0.59 degrees 
-6.95 * 0.69 degrees 


-6.95 * 0.69 degrees 
46.95 * 0.69 degrees 
- 16.88 * 1.65 degrees 


V 06 

N 01 

Flashing 

R1 


-00384 

R2 


+00384 

R3 


' -OO 385 


6.2.21.2.32 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OOT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OOT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 

6.2.21.2.33 Insert in Kl48 

a. VERB 33, ENTER 

6.2.21.2.34 Observe on COT 

a. Y 09 N01 Flashing 

b. R 1 -OO 385 

c * R2 400385 

d. R3 +00000 


- 16.88 * 1.65 degrees 
+ 16.88 * 1.65 degrees 
- 16.88 * 1.65 degrees 
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6.2.21.2.26 Record CRT Indications 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. 00 2249 YAW ATT ERROR - CLU DAC OUT 

6.2.21.2.27 Insert in KL48 

a. VERB 33, ENTER 
6.2.21.2.26 Observe on CRT 

a. V 06 . H01 Flashing 

b. R1 -00160 

c. R2 +00160 

d. R3 -00384 

6.2.21.2.29 Record CRT indications 


CDU DAC OUT 


a. 00 2279 

ROLL ATT ERROR - 

b. CG 2219 

PITCH ATT ERROR 

c. OG 2249 ' 

YAW ATT ERROR - 1 

6.2.21.2*30 Insert in 10.48 


a. VERB 33, 

ENTER 

6.2.21.2.31 Observe on CRT 


a. V 06 HOI Flashing 

b. R1 

-00384 

c. R2 

+00384 

d. R3 

' -00385 


6.2.21.2.32 Record CRT indications 

a. CO 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 

6.2.21.2.33 Insert in K148 

a. VERB 33, ENTER 

6.2.21.2.34 Observe on CRT 


- 5.88 * 0.59 degrees 
+ 5.88 * 0.59 degrees 
- 6.95 * 0.69 degrees 


- 6.95 * 0.69 degrees 
+ 6.95 * 0.69 degrees 
- 16.88 * 1.65 degrees 


- 16.88 * 1.65 degrees 
+ 16.88 * 1.65 degrees 
- 16.88 * 1.65 degrees 


v 09 

HOI 

Flashing 


R1 


-00385 


R2 


+OO 385 


R3 


+00000 

Paee 114 
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6.2.21.2.35 Record CRT indication* 


a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CO 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 

6.2.21.2.36 Insert in KL48 


- 16.88 ± 1.65 degrees 
+ 16.88 * 1.65 degrees 
0.00 ± 0.19 degrees 


a. 

V 21 

HOI 

ENTER 

b. 

02545 


ENTER 

c. 

03302 


ENTER 

d. 

V 33 


ENTER 

Observe on CRT 


a. 

v 09 

H03 

Flashing 

b. 

HO ATT 


ON 

c. 

R1 


+OOOOO approximately 

d. 

R2 


+00000 approximately 

6 . 

R3 


+00000 approximately 
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Mill 1 1 

PACE 


6.2.21.3 

6.2.21.3.1 

6.2.21.3.2 

6.2.21.3.3 

6.2.21.3.* 

6.2.21.3.5 

6.2.21.3.6 

6 .2.21.3.7 

6.2.21.3.8 


TVC Test 

The G/N Autopilot Control and SPS Ready discretes shall be 
applied to the G/H Interface. 

Set the OPTICS MODE selector on the Indicator Control panel 
to NAN. 

Insert In Kl*8 
«. VERB 33, ENTER 
Observe on CRT 


a. V 01 

b. R1 

c. R3 

Insert In KL48 
▼ 33 

Observe on CRT 

a. V 01 

b. R1 

c. R3 

Insert in Kl*8 
a. V 33 
Observe on CRT 

a. V 06 

b. R1 

c. R2 

d. R3 


N 10 


ENTER 


NOUN 10 


ENTER 


Flashing 

X7373 

00030 


Flashing 

37777 

00031 


N 03 


Flashing 

•♦OO385 

-OO385 

+00003 


6.2.2. 3 .9 Record CRT indications 


a. CG 3722 
h. CG 3721 

6.2.21.3.10 Insert In KL*8 

a. VERB 33, 


TRUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 


ENTER 


+ 16.88 *1.00 degrees 
-16.88 *1.00 degrees 
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6.2.21.3 

6.2.21.3.1 

6.2.21.3.2 

6.2.21.3.3 

6.2.21.3.4 

6.2.21.3.5 

6.2.21.3.6 

6.2.21.3.7 
6.2.21.3.8 


TVC Test 

The G/N Autopilot Control and SPS Ready discretes stisii be 
applied to the G/H interface. 

Set the OPTICS MODE selector on the Indicator Control panel 
to MAN. 

Insert in 10.48 
a. VERB 33, ENTER 
Observe on CRT 


a. V 01 

b. R1 

c. R3 

Insert in Kl48 
*• V 33 
Observe on CRT 

a. V 01 

b. R1 

c. R3 

Insert in KL48 
a. V 33 
Observe on CRT 

a. V Q$ 

b. R1 

c. R2 

d. R3 


H 10 


ENTER 


HOUR 10 


ENTER 


Plashing 

X7373 

00030 


Flashing 

37777 

00031 


H 03 


Flashing 

400385 

-OO385 

400003 


6.2.2.3*9 Record CRT indications 


a. CG 3722 

b. CG 3721 

6.2.21.3*10 Insert in Kl48 
a. VERB 33, 


TRUNNION CBU DAC 0UTP17T 
SHAFT CDU DAC OUTPUT 


ENTER 


+16.88 ±1.00 degrees 
-16.88 *1.00 degrees 
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6.2.21.3*U Observe on CRT 


a. V 06 

H 03 

Flashing 

b. R1 


+00384 

c. R2 


-00384 

d. R3 


400003 

e. HO ATT 


OFF 

6.2.21.3*12 Record CRT indications 


a. OG 3722 

TRUNNION CDU DAC OUTPUT 

b. OG 3721 

SHAFT CDU DAC OUTPUT 

6.2.21.3.13 Insert in KL48 



a. VERB 33, ENTffi 

/ 

6.2.21.3*14 Observe on CRT 



a. V 06 

H 03 

Flashing 

b. R1 


400160 

c. R2 


-00160 

d. R3 


400003 

6.2.21.3*15 Record CRT indications 


a. CG 3722 

TRUNNION CDU DAC OUTPUT 

b. CG 3721 

SHAFT CDU DAC OUTPUT 


6.2.21.3.16 Insert in Kl48 • 

a. VERB 33, ENTER 

6.2.21.3.17 Observe on CRT 

H 03 


a. V 06 

b. R1 

c. R2 

d. R3 


Flashing 

•♦OOI35 

-00135 

400003 


6.2.21.3.18 Record CRT indications 


a. 00 3722 

b. 0G 3721 


trunnion cdu dac output 
SHAFT CDU DAC OUTPUT 


6.2.21.3.19 Insert in 10.48 

a. VERB 33, ENTER 


+16.88 *1.00 degrees 
-16.88 *1.00 degrees 


+6.95 *0.41 degrees 
-6.95 *0.4l degrees 


+5.88 *0.35 degrees 
-5.88 *0.35 degrees 
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6.2.21.3.11 Observe on CRT 


a. V 06 1 03 

Flashing 

b. R1 

•KX5384 

c. R2 

-00384 

d. R3 

400003 

e. NO ATT 

OFF 

6.2.21.3.12 Record CRT indications 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU SAC OUTPUT 

6.2.21.3.13 Insert in KLhQ 


a. VERB 33, ENTER 

✓ 

6.2.21.3.14 Observe on CRT 


a. V 06 N 03 

Flashing 

b. R1 

400160 

C. R2 

-00160 

d. R3 

+00003 

6.2.21.3.15 Record CRT indications 


a. CG 3722 TRUNNION CDU SAC OUTPUT 

b. CG 3721 SHAFT CDU SAC OUTPUT 

6.2.21.3.16 Insert in Kl48 • 


a. VERB 33, ENTER 


6.2.21.3.17 Observe on CRT 


a. V 06 E 03 

Flashing 

b. R1 

400135 

c. R2 

-00135 

d. R3 

+00003 

6.2.21.3.18 Record CRT indications 



a. CG 3722 

b. CG 3721 


TRUNNION CDU SAC OUTPUT 
SHAFT CDU DAC OUTPUT 


6.2.21.3.19 Insert In KL48 

a. VERB 33, ENTER 


+16.88 *1.00 degrees 
-16.88 *1.00 degrees 


+6.95 *0.4l degrees 
-6.95 *0.4l degrees 


+5.88 *0.35 degrees 
-5.88 *0.35 degrees 
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6.2.21.3*20 Observe on CRT 

a. V 06 H 03 

b. R1 

c. R2 

d. R3 

6.2.21.3*21 Record CRT Indications 


Flashing 

400090 

-00090 

400003 


a. CG 3722 TRUNNION CIXJ DAC OUTPUT 

b. 0G 3721 SHAFT CDU DAC OUTPUT 


+3*93 *0.24 degrees 
-3*93 ±0.24 degrees 


6.2.21.3. 


,22 Set the OPTICS CONTROLLER SPEED Switch on the Indicator Control 
panel to HI. 


6.2.21.3.23 Insert in Kl48 

a. VERB 33,ENTER 

6.2.21.3.24 Observe on CRT 


a* V 09 

b. R1 

c. R2 

d. R3 


Flashily 

400000 

400000 

400003 


6.2.21.3 


.25 While holding the Optics Hand Controller up and left (45*) no 
longer than 10 seconds, record CRT indications. 

a. OG 3722 TRUNNION CIXJ DAC OUTPUT 0.00 ±0.19 degrees 


b. CG 3721 SHAFT CDU DAC OUTPUT 


6.2.21.3.26 Insert in Kl48 

a. VERB 33, ENTER 

6.2.21.3.27 Observe on CRT 

a. V 06 X 03 

b. R1 

c. R2 

d. R3 

6.2.21.3.28 Record CRT indications 


Flashing 

-00090 

400090 

400003 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


0.00 ±0.19 degrees 


-3*93 ♦ *24 degrees 
43.93 + *24 degrees 
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6.2.21.3.20 Observe on CRT 


a. V 06 

b. R1 
e. R2 
d. R3 


I 03 


Flashing 

400090 

-00090 

400003 


6.2.21.3.21 Record CRT indications 


a. 00 3722 

b. 00 3721 


TRUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 


♦3*93 *0.24 degrees 
-3»93 *0.24 degrees 


6.2.21.3 

6.2.21.3 


.22 Set the OPTICS CONTROLLER SPEED Switch on the Indicator Control 
panel to HI. 


.23 Insert in 10.48 
a. VERB 33,ENTER 
6.2.21.3.24 Observe on CRT 

N 03 


6.2.21.3 

6.2.21.3 

6.2.21.3 


a* V 06 * N 03 Flashing 

b. R1 400000 

c. R2 400000 

d. R3. 400003 

25 While holding the Optics Hand Controller up and left (4s°) no 
longer than 10 seconds, record CRT indications. 


a. OG 3722 

b. CG 3721 


raUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 


0.00 ±0.19 degrees 
0.00 ±0.19 degrees 


.26 Insert in KL48 

*• VERB 33, ENT® 
27 Observe on CRT 

a 


V 06 

N 03 

Flashing 

R1 


-00090 

R2 


400090 

R3 


400003 


6.2.21.3.26 Record CRT indications 


a. CG 3722 

b. CG 3721 


TRUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 


-3.93 ♦ .24 degrees 
+3*93 + .24 degrees 
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6.2.21.3.29 Set the OPTICS MODE Switch on the Indicator Control panel to ZERO 
for 30 seconds, then return to MAN. 

6.2.21.3.30 Insert in KLb8 

a. VERB 33, ENTER 

6.2.21.3*31 Observe on CRT 


V @6 

E 03 

Flashing 

R1 


-00135 

R2 


+00135 

R3 


+00003 


6.2.21.3*32 Record CRT indications 

a. CO 3722 TRUNNION CDU DAC OUTPUT -5.80 ±0.35 degrees 

b. OG 3721 SHAFT C1XJ DAC OUTPUT +5.88 ±0.35 degrees 

6.2.21.3.33 Insert in Kl48 

a. VERB 33, ENTER 
6.2.21.3.3l» Observe on CRT 


a. V 09 

N 03 

Flashing 

b. R1 


-00160 

c. R2 


+00160 

d. R3 


+00003 


6.2.21.3.35 Record CRT indications 

a. CO 3722 TRUNNION CDU DAC OUTPUT -6.95 ±0.bl degrees 

b. CO 3721 SHAFT CDU DAC OUTPUT +6.95 ±0.bl degrees 

6.2.21.3.36 Insert in KLb8 


a. VERB 33, ENTER 

6.2.21.3.37 Observe on CRT 


V 00 

H 03 

Flashing 

R1 


-00384 

R2 


+00384 

R3 


+00003 
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6.2.21.3 

6.2.21.3 


29 Set the OPTICS MODE Switch on the Indicator Control panel to ZERO 
for 30 seconds, then return to HAN. 


30 Insert In KL48 

a. VERB 33, ENTER 
6.2.21.3.31 Observe on CRT 


a. V 96 H 03 

Flashing 

b. Rl 

-00135 

c. R2 

+00135 

d. R3 

+00003 

6.2.21.3.32 Record CRT Indications 


a. 00 3722 TRUNNION CDU DAC OUTPUT 

b. 0G 3721 SHAFT CDU DAC OUTPUT 

6.2.21.3.33 Insert in Kl48 


a. VERB 33, ENTER 

- ' 

6.2.21.3.34 Observe on CRT 


a. V 09 N 03 

Flashing 

b. Rl 

-00160 

e. R2 

+00160 

d. R3 

+00003 

6.2.21.3.35 Record CRT Indications 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. 00 3721 SHAFT CDU DAC OUTPUT 

6.2.21.3.36 Insert In K148 


a. VERB 33, ENTER 


6.2.21.3.37 Observe on CRT 


a. V 00 N 03 

Flashing 

b. Rl 

-00384 

c. R2 

■♦00384 

d. R3 

+00003 


-5.88 to.35 degrees 
+5*88 to.35 degrees 


-6.95 *0.41 degrees 
■16.95 *o.4l degrees 


FORM MtSI-M-I RSi 


Page 119 


• ‘L..O G&>' 
KD iOCi:32; 


NORTH AMERICAN AVIATION. INC. APAT in PJfcM 

SPACE and INFORMATION SYSTEMS DIVISION AWLLU UBln SpOClHQ&tlOIl 

18214 t-A«ewOOO BLVO , DOWN! V CALIFORNIA ND1002325 REVl 

COPE IDEMT. HO. 03959 



FORM MISI-M-2 RCV. M4 






ND iGG232v 


NORTH AMERICAN AVIATION. INC. ^ 

SPACE and INFORMATION SYSTEMS DIVISION A1TJLLU U«N OpdClllOEtlOll 

182,4 LAK ' w °OD BLVO. OOWNev CALirOMNIA ND1 002325 REV' C • 

CODE IDENT. NO. 03953 


6.2.21.3*36 Record CRT indications 


a. CG 3722 

b. CG 3721 


TRUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 


-16.88 *1.00 degrees 
+16.88 *1.00 degrees 


6.2.21.3.39 Insert in Kl48 

a. VERB 33, ENTER 

6.2.21.3.40 Observe on CRT 

n. V 06 N 03 

b. R1 

c. R2 

d. R3 

6.2.21.3.41 Record CRT indications 


Flashing 

-OO385 

+OO385 

■*00003 


a. CG 3722 

b. 0G 3721 

6.2.21.3.42 Insert in KL48 


TRUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 


-16.88 *1.00 degrees 
+16.88 *1.00 degrees 


a. V 34 

b. V 40 

c. V 4l 

d. +00000 

e. +00000 

f. +00000 
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APPENDIX 
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G&N Test PSAAM and/or SCA 

Signal 

Nomenclature 

Requirement • Uncertainty # of 



Full Scale 

CG 1020 

+14 VDC CMC SUPPLY 

+14.0 ± 0.4 VDC 

0 * 

CG 1030 

+4 VDC CMC SUPPLY 

+4.00 * 0.2 VDC 

0 % 

CG 1040 

+120 VDC PIPA SUPPLY 

+120 ±6.0 VDC 

1* 

CG 1051 

+20 VDC PIPA SUPPLY 

+20.0 ± 1.2 VDC 

0* 

CG 1052 

-20 VDC PIPA SUPPLY 

-20 ± 2 VDC 

0* 

CG 1070 

+4 VDC CDU SUPPLY 

+4.0 ± 0.2 VDC 

0* 

CG 1100 

-28 VDC SUPPLY 

-27.5 * 6.0 VDC 

0* 

CG 1110 

2.5 VDC TM BIAS 

+2.50±0;05VDC 

0* 

CG 1201 

IMU 28V .8KC 1* 0 # RMS 

28.00 ± 0.56 VRMS 

1* 

CG 1202 

IMU 28V .8 KC 5$ - 90° RMS 

28.0 ± 1.4 VRMS 

1 . 5 * 

CG 1203 

IMU 28V .8KC 0° RMS 

28.0,* 2.1 VRMS 

1.5* 

CG 1207 

PH DIFF IMU 5* 0°, -90® 

90 ± 10 ® 

3 i 

CG 1211 

OPTX 28V .8KC 1* 0® RMS 

28 . 00 '. ♦ 6.56 VRMS 

1 . 5 * 

CG 1212 

OPPX 2oV .8KC 5 ^ -90° RMS 

28.00 ±1.48 VRMS 

1 . 5 * 

CG 1220 

PH DIFF OPTX l£ IMU 1# 

0® ± 10® 

3* 

CG 1331 

3.2 KC 28V SUPPLY 

28.6 ±0.56 VRMS 

1* 

CG 1336 

PH DIFF 3.2 KC 28V/CMC SYNC 

0® ± 10® 

3* 

CG 1500 

+28 VDC IMU OPERATE BUS 

28.8 * 3VDC 

0* 

CG 1510 

+28 VDC IMU STANDBY BUS 

28.8 ± 3 VDC 

0* 

CG 1520 

+28 VDC CMC OPERATE BUS 

28.8 ± 3 VDC 

0* 

CG 1530 

+26 VDC OPTX OPERATE BUB 

28 . 8*3 VDC 

0* 

CG 2001 

X PIPA SG 0/P 

5 VRMS max 

3* 

CG 2021 

Y PIPA SG 0/P 

5 VRMS max 

3* 

CG 204l 

Z PIPA SO 0/P 

5 VRMS max 

3* 

CG 2106 

IG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3* 

CG 2112 

IG IX RESOLVER 0/P SIN 

(18.38 ± 1.84) 

19.65 ± O. 98 VRMS © 45® 

2.5* 

CG 2113 

IG IX RESOLVER 0/P COS 

19.65 ± O. 98 VRMS © 45® 

2.5* 

CG 2117 

IG SERVO ERROR IN PHASE 

0.0 ± 60mv RMS © null 

2* 

CG 2120 

IG TORQUE MOTOR CURRENT 

0.125 amp max during Fine 

2* 



Alignment Torquing. 

3* 

CG 2138 

MG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

CG 2142 

MG IX RESOLVER 0/P SIN 

19.65 ± 0.98 VRMS © 45® 

2.5* 

CG 2143 

MG IX RESOLVER o/P COS 

19.65 ± 0.98 VRMS © 45® 

2.5* 

CG 2147 

MG SERVO ERROR IN PHASE 

0.0 ± 60 mv rms © null 

2* 

CG 2150 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

2* 

CG 2168 


Fine Align Torquing 


OG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3* 

CG 2172 

OG IX RESOLVER 0/P SIN 

19.65 ± 0.98 VRMS © 45® 

2 . 5 * 

CG 2173 

OG IX RESOLVER o/P COS 

19.65 ± 0.98 VRMS @45® 

2 . 5 * 

CG 2177 

OG SERVO ERROR IN PHASE 

0.0 ± 60mvRMS © null 

2* 

CG 2180 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 
Fine Align Torquing 

2* 
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APPENDIX I 


Signal 

Nomenclature 

G&N Test PSAAM and/or SCA 

Requirement Uncertainty * of 

CG 1020 

+l4 VDC CMC SUPPLY 

+14.0 ± 0.4 VDC 

Full Scale 

0* 

CG 1030 

+4 VDC CMC SUPPLY 

+4.00 * 0.2 VDC 

0* 

CG 1040 

+120 VDC PIPA SUPPLY 

+120 ±6.0 VDC 

1* 

CG 1051 

+20 VDC PIPA SUPPLY 

+20.0 ± 1.2 VDC 

0* 

CG 1052 

-20 VDC PIPA SUPPLY 

-20 ± 2 VDC 

0* 

CG 1070 

+4 VDC CDU SUPPLY 

+4.0 ± 0.2 VDC 

oH 

CG 1100 

-28 VDC SUPPLY 

-27.5 ± 6.0 VDC 

Of, 

CG 1110 

2.5 VDC TM BIAS 

♦2. 50±0;05 VDC 

Of, 

CG 1201 

IMU 28V .8KC 1* 0* RMS 

28.00 ± 0.56 VRMS 

1* 

CG 1202 

IMU 28V .8 KC 5* - 90° RMS 

28.0 ,± 1.4 VRMS 

1*5* 

CG 1203 

IMU 28V .8KC 0 # RMS 

28.0,± 2.1 VRMS 

1-5* 

CG 1207 

PH DIFF IMU 5* 0°, -90° 

90 ± 10° 

3* 

CG 1211 

OPTX 28V .8KC 1* 0 # RMS 

28.0a ♦ 0.56 VRMS 

1.5* 

CG 1212 

OPTX 28V .8KC 5$ -90* RMS 

28.00 ±1.48 VRMS 

1.5* 

CG 1220 

PH DIFF OPTX 1* IMU 1* 

0* ± 10 # 

3* 

CG 1331 

3.2 KC 28V SUPPLY 

28.6 ±0.56 VRMS 

1* 

CG 1336 

PH DIFF 3.2 KC 28V/CMC SYNC 

0° ± 10° 

3* 

CG 1500 

+28 VDC IMU OPERATE BUS 

28.8 ± 3VDC 

Of, 

CG 1510 

+28 VDC IMU STANDBY BUS 

28.8 ± 3 VDC 

Of, 

CG 1520 

+28 VDC CMC OPERATE BUS 

28.8 ± 3 VDC 

Of, 

CG 1530 

+28 VDC OPTX OPERATE BUS 

28.8 ± 3 VDC 

oH 

CG 2001 

X PIPA SG 0/P 

5 VRMS max 

3* 

CG 2021 

Y PIPA SG 0/P 

5 VRMS 

3* 

CG 2041 

Z PIPA SG 0/P 

5 VRMS max 

3* 

CG 2108 

IG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3* 

CG 2112 

IG IX RESOLVER o/P SIN 

(18.38 ± 1.84) 

2.5* 

CG 2113 

IG IX RESOLVER o/P COS 

19.65 ± O.98VRMS @ 45* 
19.65 ± O.98VRMS @ 45° 

2.5* 

CG 2117 

IG SERVO ERROR IN PHASE 

0.0 ± 60mv RMS @ null 

2* 

CG 2120 

IG TORQUE MOTOR CURRENT 

0.125 amp max during Fine 

2* 

CG 2138 

MG SERVO ERROR QUAD 

Alignment Torquing 

0.0 ± 1.2 VRMS 

3* 

CG 2142 

Ml IX RESOLVER O/P SIN 

19.65 ± 0.98 VRMS @ 45° 

2.5* 

CG 2143 

MG IX RESOLVER O/P COS 

19.65 ± 0.98 VRMS @ 45° 

2.5* 

CG 2147 

MG SERVO ERROR IN PHASE 

0.0 ± 60 rav rms @ null 

2* 

CG 2150 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

2* 

CG 2168 

OG SERVO ERROR QUAD 

Fine Align Torquing 

0.0 ± 1.2 VRMS 

3* 

CG 2172 

OG IX RESOLVER O/P SIN 

19.65 ± O.98 VRMS @ 45® 

2.5* 

CG 2173 

OG IX RESOLVER c/P COS 

19.65 ± 0.98 VRMS @45* 

2.5* 

CG 2177 

CG SERVO ERROR IN PHASE 

0.0 ± 60mvRMS @ null 

2* 

CG 2180 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 

2* 



Fine Align Torquing 
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Nomenclature 


G&N Test 
Requirement 


CG 2219 
CG 2220 
0G 2221 
CG 2249 
CG 2250 
CG 2251 
CG 2279 
CG 2280 
CG 2281 
CG 2300 
CG 3011 
CG 3021 
CG 3117 
CG 3118 
CG 3140 
CG 3145 
CG 3150 
CG 3155 

CG 3160 
CG 3170 
CG 3721 
CG 3722 
CG 4300 
CG 6020 
CG 6021 
CG 2301 


PSAAM and/or SCA 
Uncertainty % of 
Full Scale 


FITCH ATT ERROR - CDU DAC 0/P 5.06 ± 0.5 VRMS © 17° 


IG CDU FINE ERROR 

IG CDU COARSE ERROR 

YAW ATT ERROR-CDU DAC 0/P 

MG CDU FINE ERROR 

MG CDU COARSE ERROR 

ROLL ATT ERROR-CDU DAC 0/P 

OG CDU FINE ERROR 

OG CDU COARSE ERROR 

PIPA TEMPERATURE 

TRUNNION CDU FINE ERROR 

SHAFT CDU FINE ERROR 

SXT SHAFT SERVO ERROR IN PH 


0.0 ± 0.07VRMS © null 
0.0 ± 0.68 VRMS @null 
5.06 ± 0.5VRMS © 17° 

0.0 ± 0.07VRMS © null 
0.0 ± 0.68VRMS © null 
5.06 ± 0.5VRMS @17° 

0.0 ± 0.07 VRMS 2 null 
0.0 ± 0.68 VRMS 
130 ± 1.5°F Operate Mode 
0.0 ± 0.07VRMS @ null 
0.0 ± 0.07VRMS @ null 
2 VRMS max 


SXT TRUNNION SERVO ERROR IN PHASE 2 VRMS max 
SXT SHAFT TACH o/P 3.1 ± 1.1 VRMS © Hi Rate 

SXT SHAFT MTR CONTROL WINDING 3.3 ± 1.3VRMS © Hi Rate 

SXT TRUNNION TACH o/P 3.3 ± 1.3VRMS © Hi Rate 

SXT TRUNNION MTR CONTROL WINDING O.85 ± 0.35VRMS 


SCT SHAFT TACH O/P 
SCT TRUNNION TACH O/P 
SHAFT CDU DAC O/P 
TRUNNION CDU DAC O/P 
CMC TEMP 

PIPA CAL MODULE TEMP 
IMU 800 cps 5* TEMP (PSA) 
IRIG TEMPERATURE 


3.3 ± 1.3VRMS © Hi Rate 
\ 0.85 ± 0.35VRMS 

at Hi Rate 

3.3 ± 1.3 VRMS © Hi Rate 
0.95 ± 0.35VRMS @Hi Rate 
5.06 ± 0.50VRMS ©17° 

5.06 ± 0.50VRMS © 17* 

87.5±42?5°F 
72.5±27.3?F /' 

90±30°F . 

135 ± 2.5 # F in Operate 


All uncertainties specified above and those due to instrumentation in the ACE 
equipment shall be root sum squared with the basic system tolerances to yield 
an acceptable tolerance for use when testing the G&N System in the spacecraft. 
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Signal 


CG 2219 
CG 2220 
CG 2221 
CG 2249 
CG 2250 
CG 2251 
CG 2279 
CG 2280 
CG 2281 
CG 2300 
CG 3011 
CG 3021 
CG 3117 
CG 3118 
CG 3140 
CG 3145 
CG 3150 
CG 3155 

CG 3160 
CG 3170 
CG 3721 
CG 3722 
CG 4300 
CG 6020 
CG 6021 
CG 2301 


Nomenclature 


G&N Test PSAAM and/or SCA 

Requirement Uncertainty % of 

Full Scale 


PITCH ATT ERROR - CDU DAC 0/P 5.06 ± 0.5 VRMS © 17° 2$ 
IG CDU FINE ERROR 0.0 ± 0.07VRMS © null l£ 
IG CDU COARSE ERROR 0.0 ± 0.68 VRMS ©null l£ 
YAW ATT ERROR-CDU DAC 0/P 5*06 ± 0.5VRMS © 17° 2$ 
MG CEU FINE ERROR 0.0 ± 0.07VRMS © null Vf, 
MG CEU COARSE ERROR 0.0 ± 0.68VRMS © null Vf, 
ROLL ATT ERROR-CDU DAC 0/P 5.06 ± 0.5VRMS @17° 2$ 
OG CEU FINE ERROR 0.0 ± 0.07 VRMS 2 null 1^ 
OG CDU COARSE ERROR 0.0 ±0.68 VRMS 1£ 
PI PA TEMPERATURE 130 ± 1.5°F Operate Mode OjL 
TRUNNION CDU FINE ERROR 0.0 ± 0.07VRMS @ null l^t 
SHAFT CDU FINE ERROR 0.0 ± 0.07VRMS © null 1% 
SXT SHAFT SERVO ERROR IN PH 2 VRMS max 2$ 
SXT TRUNNION SERVO ERROR IN PHASE 2 VRMS max 2$ 
SXT SHAFT TACH 0/P 3.1 ± 1.1VRMS © Hi Rate 2$ 
SXT SHAFT MTR CONTROL WINDING 3.3 ± 1.3VRMS © Hi Rate 2$ 
SXT TRUNNION TACH 0/P 3-3 ± 1.3VRMS © Hi Rate 2$ 
SXT TRUNNION MTU CONTROL WINDING O.85 ± 0.35VRMS 2% 

at Hi Rate 

SCT SHAFT TACH o/P 3.3 ± 1.3 VRMS 6 Hi Rate 2$ 
SCT TRUNNION TACH 0/P 0.85 ± 0.35VRMS @Hi Rate 2$ 
SHAFT CEU DAC 0/P 5.06 ± 0.50VRMS ©17® 1£ 
TRUNNION CDU DAC 0/P ' 5.06 ± 0.50VRMS © 17* 1$ 
CMC TEMP B7.5±42°5°F 0* 
PIPA CAL MODULE TEMP 72.5±27.£?F oj£ 
IMU 800 cps 5^ TEMP (PSA) 90*30° F . / Q$ 
IRIG TEMPERATURE 135 ± 2.5°F in Operate Q£ 


All uncertainties specified above and those due to instrumentation in the ACE 
equipment shall be root sum squared with the basic system tolerances to yield 
an acceptable tolerance for use when testing the G&N System in the spacecraft. 
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Addition 2: 


ADDENDUM I 

Scope: The following changes are required to make ND1002325 applicable as G&N System 
technical support documentation for CSM 101. 

Addition Is Page 50 paragraph 6.2.7.2.6. Add the following: 

During this 12 minute period monitor IG TORQUE MOTOR CURRENT 
(CG 2120) on the CRT. This measurement shall not exceed 0.125 amp. 

Addition 2: Page 51 paragraph 6.2.7.3.5. Add the following: 

During this 12 minute period monitor OG TORQUE MOTOR CURRENT 
(CG 2180) on the CRT. This measurement shall not exceed 0.125 amp. 

Addition 3: Page 53, paragraph 6.2.7.4.5. Add the following: 

During this 5 minute period monitor MG TORQUE MOTOR CURRENT 
(CG 2150) on the CRT. This measurement shall not exceed 0.125 amp. 

Addition 4: Page 41. Add 6.2.4.14 On the Event Recorder verify that the IMU HTR 

CURRENT (CG 2302) discrete and IMU BLOWER CURRENT (CG 2303) 
discrete are cycling on and off. 

Addition S: Page 71 paragraph 6.2.13.6 Add the following step prior to 6 . 2 . 13. #• 

During the Trunnion Slew Bate Test HI Speed (6.2.13.6) and 

verify the following signals on the CRT. 


Addition 4: 


Addition 5: 


Addition 6: 


Addition 7: 


Signal 

a. TRUNNION CDU FINE ERROR (CG 3011) 

b. SXT TRUNNION TACH O/P (CG 3150) 

c. SCT TRUNNION TACH O/P (CG 3170) 


Requirement 
±. 07 VRMS Max. 
3.3 ±1.3 VRMS 
0. 85 ±0.35 VRMS 


Page 72 paragraph 6 . 2 . 13.9. Add the following step prior to 6 . 2 . 13.9: 
During the Shaft Slew Bate Test - HI speed (6.2.13.9) monitor and verify 
the following signals on the CBT. . 


Signal 

a. SHAFT CDU FINE ERROR (CG 3021) 

b. SXT SHAFT TACH O/P (CG 3140) 

c. SCT SHAFT TACH O/P (CG 3160) 


Requirement 
*.07 VRMS Max. 
3.3 ±1. 3 VRMS 
3.3 ±1.3 VRMS 


Page 16 paragraph 6.1.2.1 Add new paragraph 6.1.2.1.5 as follows: 
Data from the on board tape recorder shall be made available and the 
following signals verified. 

a. VIB NG ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

c. VIB NB YAW(CG 6003) 
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ADDENDUM I 

Seope; The following changes are required to make ND1002325 applicable as G4N System 
technical support documentation for CSM 101. * 


Addition 1: 


Addition 2: 


Addition 3: 


Addition 4: 


Addition 5: 


Addition 6: 


Addition 7: 


Page 50 paragraph 6.2.7.2.6. Add the following: 

During this 12 minute period monitor IG TORQUE MOTOR CURRENT 
(CG 2120) on the CRT. This measurement shall not exceed 0.125 amp. 

Page 51 paragraph 6.2.7.3.5. Add the following: 

During this 12 minute period monitor OG TORQUE MOTOR CURRENT 
(CG 2180) on the CRT. This measurement shall not exceed 0.125 amp. 

Page 53, paragraph 6.2.7.4.5. Add the following: 

During this 5 minute period monitor MG TORQUE MOTOR CURRENT 
(CG 2150) on the CRT. This measurement shall not exceed 0.125 amp. 

Page 41. Add 6.2.4.14 On the Event Recorder verify that the IMUHTR 
CURRENT (CG 2302) discrete and IMU BLOWER CURRENT (CG 2303) 
discrete are cycling on and off. ' 

Page 71 paragraph 6.2.13.6 Add the following step prior to 6 2 13 6* 
During the Trunnion Slew Rate Test HI Speed (6.2.13.6) monitor arid * 
verify the following signals on the CRT. 


Signal 

a. TRUNNION CDU FINE ERROR (CG 3011) 

b. SXT TRUNNION TACH O/P (CG 3150) 

c. SCT TRUNNION TACH O/P (CG 3170) 


Requirement 
±.07 VRMS Max. 
3.3 ±1.3 VRMS 
0. 85 ± 0.35 VRMS 


Page 72 paragraph 6.2.13.9. Add the following step prior to 6 2 13 9- 
During the Shaft Slew Bate Test - HI speed (6.2.13.9) monitor and verify 
the following signals on the CRT. 

Sign ^A Requirement 


a. SHAFT CDU FINE ERROR (CG 3021) 

b. SXT SHAFT TACH O/P (CG 3140) 

C. 8CT SHAFT TACH O/P (CG 3160) 


±.07 VRMS Max. 
3.3 ±1.3 VRMS 
3.3 ±1.3 VRMS 


Page 16 paragraph 6.1.2.1 Add new paragraph 6.1.2.1.5 as follows: 
Data from the on board tape recorder shall be made available and the 
foUowing signals verified. 

a. VIB NG ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

C. VIB NB YAW(CG 6003) 
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ADDENDUM II 


Scope: The following changes are required to make ND1002325 applicable as G&N System 
technical support documentation for systems containing SUNDIAL C test ropes. 

Change:!.: Pages 56 through 61, paragraphs 6.2.9.1.4, 6.2.9.2a, 6.2.9.3a, 6.2.9.5a, 

6.2.9.6a, 6.2.9.7a, 6.2.9.8, 6.2.9.10a, 6.2.9.11a, 6.2.9.13a, 6.2.9.15a, 
6.2.9.16a, 6.2.9.22. In each of these paragraphs change "VERB 06 NOUN XX 
flashing" to "VERB 33 NOUN XX flashing." 

Change 2: Pages 106 through 115, paragraphs 6.2.21.2.2a, 6.2.21.2.4a, 6.2.21.2.7a, 
6.2.21.2.10a, 6.2.21.2.13a, 6.2.21.2.16a, 6.2.21.2.19a, 6.2.21.2.22a, 
6.2.21.2.25a, 6.2.21.2.28a, 6.2.21.2.31a, 6.2.21.2.34a, 6.2.21.2.37a, 
6.2.21.3.8a, 6.2.21.3.11a, 6.2.21.3.14a, 6.2.21.3.17a, 6.2.21.3.20a, 
6.2.21.3.24a, 6.2.21.3.27a, 6.2.21.3.31a, 6.2.21.3.34a, 6.2.21.3.37a, 
6.2.21.3.40a, In each of these steps change "V06" to "V33". 
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ADDENDUM H 

Scope: The following changes are required to make ND1002325 applicable as G&N System 

technical support documentation for systems containing SUNDIAL C test ropes. 

Change:1: Pages 56 through 61, paragraphs 6.2.9.1.4, 6.2.9.2a, 6.2.9.3a, 6.2.9.5a, 

6.2.9.6a, 6.2.9.7a, 6.2.9.8, 6.2.9.10a, 6.2.9.11a, 6.2.9.13a, 6.2.9.15a, 

6.2.9.16a, 6.2.9.22. In each of these paragraphs change "VERB 06 NOUN XX 
flashing" to "VERB 33 NOUN XX flashing." 

Change 2: Pages 106 through 115, paragraphs 6.2.21.2.2a, 6.2.21.2.4a, 6.2.21.2.7a, 
6.2.21.2.10a, 6.2.21.2.13a, 6.2.21.2.16a, 6.2.21.2.19a, 6.2.21.2.22a, 
6.2.21.2.25a, 6.2.21.2.28a, 6.2.21.2.31a, 6.2.21.2.34a, 6.2.21.2.37a, 
6.2.21.3.8a, 6.2.21.3.11a, 6.2.21.3.14a, 6.2.21.3.17a, 6.2.21.3.20a, 
6.2.21.3.24a, 6.2.21.3.27a, 6.2.21.3.31a, 6.2.21.3.34a, 6.2.21.3.37a, 
6.2.21.3.40a, In each of these steps change "V06" to "V33". 
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5* 4 Teat Sequence 


5.4,1 The teat sequence normally should follow the flow outlined by Figure 1 
in the order specified except 6.2.5. Turn On and Turn Off procedure, 
which may be performed as the requirement arises. 


TABLE I G&N TESTS 


Paragraph No. 


6.1.3 

Prepower Application Tests (Part of G6N 
Installation OCP) 

6.2.1 

Application of Standby Power to G6N System 

6.2.2 

CMC Operational Test 

6.2.3 

Operate Power On Test 

6.2.4 

G&N Power Supplies Test 

6.2.5 

General Turn Off and Turn On Procedure 

6.2.6 

G&N Operational Test 

6.2.7 

Gimbal Friction Test 

6.2.8 

G&N Panel Brightness 6 Lamp Test 

6.2.9 

Semi-Automatic Mode Control Test 

6.2.10 

Zero Optics Test 

6.2.11 

Optics Coordinate Transformation Control Test 

6.2.12 

Optics Positional Accuracy Test 

6.2.13 

Optics Slew Rate Test 

6.2.14 

Stabilization Loop Step Response Test 

6.2.16 

IRIG Scale. Factor Test 

6.2.16 • 

IMU Performance Test 

6.2.17 

Fine Alignment Test SXT-NB-IMU 

6.2.18 

Gyrocompassing Test 

6.2.19 

• Voltage Margin Test 

6.2.21 

S/C Control 6 Display Test 
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FIGURE 1 * GW INDIVIDUAL SYSTEMS TEST SEQUENCE 













north American aviation, inc. APOLLO G&N Specification 

SPACKand INFORMATION RY8TBMB DIVISION \mi nnOQOC nnir T\ 
iaai4 lakcwooo iivo.oowniv cauforni* CiUlWMZO I(£iV U 


COOK IOCMT. MO. 039SI 


Failure of the D criteria for HUG and PEPA parameters. 

If Dj, D 2 , or Dg exceeds its maximum value as specified in Table D paragraph 
6.2.16.10.8 for any DUG or PIP A, that IRIG or PIPA shall be retested in the 
sequence indicated below. The coefficient stability terms shall then be 
recalculated. 


I Downmode to 1 
IlMU Standby 


Turn On 
System 


BETEST SEQUENCE 

If Dj, D 2 , or Dg exceeds its maximum value after the retest sequence is completed, 
the requirements of 5.4.2.2*(IRIG) or 5.4.2. 3 (PIPA) shaU apply. U D lt Dg, and 
Dg are within tolerances specified in Table D after the retest sequence is completed, 
the original out-of-tolerance D terms calculated in para 6.2.16.10.8 shall be 
exonerated. 

DUG stability requirements. 

Failure to be within the maximum values for Dj or D 2 or D3 after the retest 
sequence shall constitute failure of the unit. 

PIPA stability requirements. 

Failure to be within the maximum limits of D^ or Dg or D3 after the retest 
sequence constitute failure of the unit. 

Retest subsequent to replacement of a malfunctioned assembly with that of a 
flight certified assembly shall be at the descretion of NASA Engineering. Table 
D can be used as a guide to determine general retest requirements. In all retest 
procedures, the test sequence of Figure 1 shall be adhered to. 







Pre-Power Application Testa 
Application of Standby Power to GAN 
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6.0 


DETAIL REqpiREMEBTS 


6.1 


6 . 1.1 


6 .1.1.1 


6.1.1.2 


6.1.1.3 


Initial Test Coaditions 

Die following precautions shall bo observed to preclude loss of 
continuity in inertial component performance history of the DfJ. 
Deviation nay necessitate rocalibration of the inertial e«g>eaeuts. 


The DfJ shall be supplied with boater power on a continuous basis. 
Wien S/C Ground Power Supply, Model Bo. Cl k-klB is not providing 
heater power, then heater power shall be supplied through the 
Inertial Components Temperature Controller (ICTC) Model Bo. 513 - 100 . 
The tenpenture of the 1100*0 shall be nalntalned between 120® and 
150 jT. The Jenperature of the PIPA's shall bo nalntalned between 


5^ adby Mode U toy the circuit breakers DfJ HIR MB A, 

BtJ HER MB B, COMPUTER MB A and MB B in the OB position and IMS MB A 
and MB B and the GAB Paver-DCJ switch on IZB Lighting Control Panel 
In the OFF position. The Operate Mode is identified by the circuit 
breaker DfJ HER MB A, MB B, COMPUTER MB A and MB B in the OB position 
and BfJ MB A and MB B and the GAB Power- JHJ switch on the IZB Light inn 
Control Panel In the QB position. The GAB System shall be operating 
in the Standby Mode with CMC power OB for a two hours 

prior to advancing to the DfJ Operate Mode. In the event Standby 
or CMC power is interneted, an equivalent time period, buthottess 
15 lfiinutdi^ehall be allowed when power it restored before ddvradtag.fe the 
Operate Mode ^except that when the intervalofinterruptionenoeedetwo hours, 
a twoi-hour warmup period shaUbe mandatory te^eeatipna to the g*bour- . v 
warmup are noted ifc -6 w2*g r 2).) • 


Inertial Measureient unit shall not be without heater power for 

■ere than 15 minutes. 


During the turn on of the GAB power, COMPUTER MB A and MB B and 
DfJ HER MB A and DfJ HER MB B circuit breakers must be tuned on 
befere the DfJ MB A and DfJ MB B circuit breakers on the Right Hand 
Circuit Breaker Paael of the CM. During the tun off of the GAB 
power the DfJ MB A and DfJ MB B circuit breakers must be tuned off 
befen the DfJ HER MB A and DfJ HER MB B circuit breakers oa the Right 
Hand Circuit Breaker Paael of the CM. In no case shall CQMPUEER MB A 
and MB B circuit breaker be tuned off before DfJ MB A and MB B 
circuit breakers. 


rONM M 1 S 1 -M -1 MI’ 
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6.2 


6.2.1 


6.2.1.1 


6.2.1.2 


6.2.1.3 


6.2.1.4 

6 .2.1.4.1 

6.2.1.4.2 


6 .2.1.4.3 


6 .2.1.4.4 

6 .2.1.4.5 

6 .2.1.4.6 

6 .2.1.4.7 

6 .2.1.4.8 


Test Procedures 

Application of Standby Power to GAN System 

Verify that spacecraft power checks, to include polarity and magnitude on 
Spacecraft Power Connector, have been made as specified in 6.1.3. 

All power and control switches on the GAN Indicator Control Panel shall be 
placed in the OFF or neutral position* 

The Inertial Component Temperature Controller (ICTC) shall be supplying 
inertial component heater power to the GAN System through the PSA, Connector 
No. 45J2. 

Computer Power On 

Set GAN COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). 

Set the POWER-AC1 and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in), and position G/N POWER switch 
to AC1. 

Set the computer numerical display lights to the minimum acceptable 
brightness by rotating the BRIGHTNESS Controls on the MDC and LEB Lightly 
Control Panels. 

The +28 VDC CMC OPER ATE voltage (CG 1520) shall be +28.843 VDC. Verify 
CRT indication. 

Using DSKY, enter VERB 36, ENTR, then press RESET. All computer alarms 
on the Main Display Console (MDC), LEB CMC DSKY and CRT shall clear. 

The voltage output of the +4 VDC CMC supply shall be +4.00+0.20 VDC, 

(CG 1030). The value on the CRT shall be recorded. 

The voltage output of the +14 VDC CMC supply shall be +14.0*0.4 VDC, 
(CG1020). The value on the CRT shall be recorded. 

Verify that the CMC is in the Backup Mode by monitoring on the CRT that the 
Program indicates 00, and the Program readouts on the MDC and LEB AGC 
DSKY indicate 00. 


Page 24 






NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISION 
iaai4 LAKEWOOD SLVO. OOWNCV. CALIFORNIA 


APOLLO G&N Specification 
ND1002325 REV D 


CODE IOENT. NO. 03953 

NUMBER 

REVISION LETTER 



r i i i i r~r~ 

PACE 


6.2.2.11 CMC Clock Frequency Test 

6.2.2.11.1 Insure that the CMC is in the Standby Mode by verifying that the STBY push¬ 
button on the DSKY's is lit. If it is not lit enter VERB 60, ENTER into the 
DSKY. Push and hold the STBY pushbutton until it lights. Verify that the 
'NO ATT and TEMP lamps on the DSKY's light. 

6.2.2.11.2 Insure that the IMU 3.2 kc 28V Supply is available on the vertical input 
to PIPA Scope. 

6.2.2.11.3 Insure that the EPUT Meter and preset counter plug-in unit are connected 
to 115V, 60 cps power. 

6.2.2.11.3.1 Permit the EPUT to warm up for the length of time required by the manu¬ 
facturer^ specification. 

6.2.2.11.4 Connect the signal output from Oscilloscope 4A4-A1 to the input channel on 
the EPUT Meter. 


6.2.2.11.5 Set the preset counter to indicate 96000. 

6.2.2.11.6 Set the EPUT meter to count at the maximum count rate (1 megacycle or 
greater). 


6.2.2.11.7 


6.2.2.11.8 


6.2.2.11.9 


6.2.2.11.10 


6.2.2.11.11 


6.2.2.11.11.1 


Adjust the Trigger Level to the point midway between the range over which 
the counter will normally count. 

Each count cycle shall last approximately 30 seconds. Adjust the display 
time to permit recording the display on the EPUT. 

Record the results of 10 count-cycles. Calculate the average time per cycle 
over the 10 cycles. Record the result. 

Divide 96000 by the average time from 6.2.2.11.9. Record the result as 
3200 cps frequency. 

Multiply the 3200 cps frequency by 320. Record the result as the CMC 
clock frequency. 

The CMC Clock Frequency shall be 1024KC ±2 parts per million. 


6.2.2.11.12 Remove the CMC from Standby Mode by performing the following DSKY 
operations. 

a. Press and hold the STBY pushbutton until it extinguishes. * 

b. Press the RESET pushbutton. 

c. VERB 61, ENTER 
d* VERB 36, ENTER. 


FORM MISt-M-X 
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6.2.3.1.7 


6.2.3.1.8 


6.2.3.1.9 

6.2.3.1.10 


6.2.3.1.11 


Insure that the following alarm lamps are not lighted on G&N LEB Display 
Panel. 7 

a. CMC Warning 
b*. ESS Warning 

c. PGNS Caution 

Verify that the PROGRAM ALARM lamp on the DSKY’s does not light with 
VERB 05 NOUN 31 and R1 ■ 00213 displayed. 

The OG # IG, and MG CDU angles shall be 00000*00150. Verify on CRT. 
Enter the following into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

Verify that the following secondary power supply voltages are not fishing 
on the CRT display. 

Table VI. Secondary Power SuddIv Voltages 

Meas. Sii^d - 

No. 


6.2.3.1.12 


6.2.3.1.13 


6.2.3.1.14 


6.2.3.1.15 


1 CG 1040 +120 VDC PIPA SUPPLY 

2 CG 1051 +20 VDC PIPA SUPPLY 

3 CG 1052 -20 VDC PIPA SUPPLY 

4 CG 1070 +4 VDC CDU SUPPLY 

5 CG 1100 -28 VDC ELECTRONICS 

6 CG 1020 +14 VDC CMC SUPPLY 

7 CG 1030 +4 VDC CMC SUPPLY 

8 CG 1201 IMU 28V 800 CPS 1 pet 0 ph 

9 CG 1202 IMU 28V 800 CPS 5 pet ph A 

10 CG 1203 IMU 28V 800 CPS 5 pet ph B 

11 CG 1331 3.2KC 28V.SUPPLY 

12 CG 1110 2. 5 VDC TM BUS 

15 minutes after the application of IMU OPERATE power record PIPA TEMP 
(CG 200) displayed on the CRT. 

30 minutes after the application of IMU OPERATE power record IRIG TEMP 
(CG 2301) displayed on the CRT. 

1 hour after the application of IMU OPERATE power monitor and record 
PIPA TEMP (CG 2300) and DUG TEMP (CG 2301) every 5 minutes for 1 hour. 
Verify that each reading does not deviate from the average of each signal by 
more than 0.1°F. 

When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP and IRIG TEMP. PIPA TEMP shall be 130.5* ±1 5*F 
IRIG TEMP shall be 135* ±2.5*F. PIPA TEMP shall be within 0.5*F of that 
recorded in 6.2.3.1.12 and 6.2.1.5.4. IRIG TEMP shall be within 0.5*F 
of that recorded in 6.2.3.1.13. 
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6.2.4 

0 k N System Power Supplies Test 

6.2.4.1 

Proceed with this test If 6.2.3, Operate Power On Test, has been 
completed and system operation has not been Interrupted. If 
system operation has been interrupted, perform 6.2. 5 .2, Turn On 

Procedure, before proceeding with this test. Insure that the IMU 

Operate Power has been on for at least 15 minutes before proceeding 
with this test. 

6.2.4.2 

Enter the following sequence into the K-Start. Verb 4l HOUR 20, 

ENTHt; **00000 ENTER; **00000 BITER, -*00000 ENTER. 

6 . 2 .4 .3 

Insure that OPERATE power has been applied for at least 15 minutes. 

Verify, that the discretes listed below have been Issued by noting 
that the event lamps on the specified Event Module are illuninated. 

a. . IMU STANDBY POWER (CQ 1513) 

b. CMC OPERATE POWER (CG 1523) 

c. OFTX OPERATE POWER (CG 1533) 

6.2.4.4 

The IRIG and PTPA Pulse Torque DC supply shall demonstrate the 
following requirements. The DC output voltages be as 

follows: . 

6.2.4.5 

a. The 120 volt PIPA Power Supply output voltage be 

120 1 6 VDC (CG 1040). 

b. The PIPA **20 VDC Supply output voltage shall be **20 * 1.2 VDC 
(CG 1051). 

c. The PIPA -20 VDC output voltage shall be - 20 * 2 VDC (CG 1052). 
Record the voltages indicated on the CRT. ... r. 

The minus 26 VDC Electronics Power Supply output voltage shall be 
*27.5 ± 6.0 VDC (CG 1100). Record the indicated voltage displayed 
on the CRT. 

6.2.4.6 

Power Supplies 


Record the Voltage indicated on the CRT. t u : 


a. The +14 VDC CMC Power output voltage shall be +14.0 1 0.4 VDC 
(CG 1020). 

b. The +4 VDC CMC Power Supply output voltage Ah*n be +4.00 
* 0.20 VDC (CG 1030). 

c. The +4 VDC CDU Power Supply output voltage shall be 

4 4.0 * 0.2 VDC. 


d. T4e +2.50 TM BIAS Supply output voltage shall be 2.50+0.05 vdc 
(CG 1110). 
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6.2.4.7 Twenty-eight volt, 800 CPS Power Supplier - the following values 
shall be measured with the guidance reference clock synchronizing 
input pulses. Record the indicated voltage displayed on the CRT. 

a. IMU 420 V, 800 CPS 1 per cent 0 degree voltage ahull be 
420.0 * 0.6 VAC (CG 1201). 

b. IMU 20 V, 800 CPS, 5 per cent Fh A -90 degree voltage shall 
be 20.0 * 1.4 VAC (CO 1202). 

c. IMU 420 V, 000 CPS 5 per cent Ph B • degree voltage a>m.n 
be 20.0 * 2.1 VAC (00 1203). 

d. Optics 420 V, 000 CPS 1 per cent 0 degree voltage ahull be 
20.0 * 0.6 VAC (00 1211). 

e. Optics 420 V, 000 CPS 5 per cent -90 degree voltage «h«n be 
20;O * 1.5 VAC (00 1212). 

6.2.4.0 IMU 3200 CPS Supply 

The 20 V 3200 CPS Supply feedback output voltage shall be 
20.6 A 0.6 volts RMS (CG 1331)• Record the indicated voltage 
displayed on the CRT. 

6.2.4.9 Plus 20 VDC Busses 


Record the indicated voltage displayed on the CRT. 

a. The 420 VDC IMU OPERATE (Buss Ho. l) output voltage shall be 
20.0 ( 43 , -3) VDC under normal system load (CG 1500). 

b. The 420 VDC IMU STANDBY (Buss Ho. 2) output voltage «h»n be 
28.0 (43, -3) VDC under normal system load (CG 1510 ). 

c. The +20 VDC CMC OPERATE (BussNo. $) output voltage shall be ^ 

28.8 (+ 3 , -3) VDC under normal system load (CG 1520). 

d. The +28 VDC OPTX OPERATE (Buss Ho. 4) output voltage «h«v» be 

20.8 (+3, - 3 ) VDC under normal system load (CG 1530). 

6.2.4.10 Hoise 

a. The +14 VDC CMC Power Supply RMS noise shall be less than 0.4 
volt (CG 1021). 

b. The +4 VDC CMC Power Supply noise peak ahull be less than 0.4 

volt pp (cg 1031 J.- : \ 

6.2.4.11 IMU 1^/CMC Sync Phase Difference 

The Phase difference between the 3.2 kc supply and CMC sync 
s h al l be 0 * 10 (NG 1330) • Record the phase difference as 
indicated on the CRT. 
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6.2,5 GneraJL Turn Off and Turn On Procedure 

NOTE: This procedure shall be utilized any time after performing 
6.1.3 Prepower Application Requirements, 6.2.1, Standby Power On 
Test/ and 6.2.3. Operate Power on Test, to turn on or turn off the 
G&N System. Appropriate portions of this procedure will be referenced 
in other tests. 

6.2.5.1 Turn Off Procedure 

CAUTION: This procedure must be performed in the sequence specified. 
Failure to adhere to this sequence may require calibration of the 
inertial components• 

6.2.5.1.1 Enter the following sequence into the K-148. 

a. VERB kl NOUN 20, ENTER 

b. 400000 ENPR 

c. 400000 ENTO 

d. . 409000 ENTR 

Verify that the GIMRAL LOCK indicator on the DSKY's is illuminated. 

6.2.5.1.2 Set the following switches on the GW Indicator Control Panel to the 
positions designated. 


OPTICS MODE to MANUAL 

CONTROLLER MODE to DIRECT 

CONTROLLER SPEED to MED 

TELESCOPE TRUNNION to SIAVE TO SXT 

RETICLE BRIGHTNESS to minimum brightness position 


6.2.5.1.3 Set the g/n Power - IMU switch on the IEB Lighting Control Panel 
to OFF and GW IMU MN A and MN B circuit breakers on the Right 
Hand Circuit Breaker panel to OFF (breakers pulled out). 

6.2.5.1.U Decrease the LIGHTS - NUMERICS controls on both the Left Circuit 
Breaker panel and the IEB Lighting Control Panel to the minimum 
brightness - OFF position. 

6.2.5.1.5 8et tha PSAAM power switch On tbeiPSAAMiof OFFv'i the 

Circuit i.i'or.i'ir o.. .. . ,c Lvj .-i-a y-f.'.-t 

6.2.3.1.6 Set the IMU HTR MN A and MN B circuit breaker on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 
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6 .2.5.1.7 Set the G&N Power AC1-OFF-AC2 Switch on the Right Hand Circuit 
breaker panel to OFF and the G&N POWER AC1 and AC2 circuit breakers 
to OFF (breakers pulled out). 

6 .2.5.1.8 Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OFF and G&N OPTICS MN A and MN B breakers on the Right Hand 
circuit breaker panel to OFF. 

6 .2.5.1.9 Set the COMPUTER MN A and MN B Circuit breakers on Hie Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 


6 .2.5.1.10 Verify that the ICTC is supplying inertial components heater power to the 
G&N System. This will be indicated by the following on the PTC. 


*. G&N ON (PTC inhibit) light not illuminated, 
b. IMU Temp/heater ourrent meter, indicates IMU temperature of 
130* db6*F. 


6 .2.5.2 Turn ON Procedure 


6 .2.5.2.1 Set or verify the following G&N Indicator Control Panel switches to the 
position indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to MANUAL 

O. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED to DIRECT 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position. 

6 .2.5; 2.2 Insure that interfacing system EPS and ECS are turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in sequence 
specified. Failure to adhere to this sequence may require recalibration 
of the inertial components. 
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6.2.5.2.3 


6 . 2 . 5 . 2.4 

6.2.5.2.6 


Energise the G&N COMPUTES MNA end MNB breakers on the Right Hand 
Circuit Breaker panel (Breakers pushed in). If the STBY indicator on the 
DSKY is illuminated, press the STBY pushbutton for approximately 3 seconds 
until the STBY indicator extinguishes. Enter VERB 61 into K148 and press 
the ENTER pushbutton. Verify +14 and +4 VDC CMC power supply outputs on 
CRT display. Voltages shall be +14.0+0.4 VDC (CG 1020) and +4.0+0.2 VDC 
(CG 1030). 

Energize the GAN IMU HTR MNA and MNB breakers on the Right Hand 
Circuit Brekker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the EventModulfe is illuminated (CG 1523). 

Set the GAN POWER AC1 and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in). Set the GAN POWER AC 1-OFF-AC2 
switch to AC1. 


8 .2.5.2.5.1 Set the GAN DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
oircuit breaker panel and LEB light Control panel. 

6 .2.5.2.5.2 Set/Verify the following switches on the PSAAM. 

a. PSAAM POWER to ON 

b. INHIBIT VOLTAGE FAIL to OFF. 


6.2.6.2.6 


6.2.5.2.7 


6.2.5.2.8 


Disregard all alarm indications on the CMC DSKY panels. Enter VERB 36 
into K148. Press ENTER pushbutton. Press ERROR RESET pushbutton on 
K-Start. All computer alarms except the Gimbal Lock Indicator on the Main 
Display Console (MDC) and LEB AGC DSKY shall dear. Verify registers 
Rl, R2, and R3 on the DSKY's are cleared. 

Clear the CMC erasable memory by entering the following sequence into 
the K-Start. a. VERB 47, press ENTER 
b. 00015, press ENTER 

Initiate CMC Self-Test by entering the following into the K-Starti 


a. 

VERB 21 

NOUN 27, 

ENTER. 

b. 

77777, 

ENTER 


c. 

VERB 15 

NOUN 01, 

ENTER 

d. 

01366, 

ENTER 



6 .2.5.2.8.1 Monitor DSKY until R3 (SCOUNT+2) increments twice* V an error le 
detected, the following will be displayed; 

a. VERB 05 NOUN 31 

b. Rl * 01102 

c. R2 - XXXXX c (SFAIL) 

d. R3 - XXXXX o (ERCOUNT) 

6 .2.5.2.8.2 Terminate Self-Test by entering the following into the K-8Urti 

a. VERB 21 NOUN 27, ENTER 

b. 60000, ENTER 
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NOTE: Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with the 
following exceptions: 

a. If the GW System has been in the power off state for less than 
5 days with the gimbals in the parked position (0* , 0* , 90* ) and 
the system has not been moved,allow 15 minutes to elapse before 
proceeding. 

b. If the GW System has been turned off with the gimbals in the 
unparked position for less than 2 hours allow a warmup time equal 
to the time off but not less than 15 minutes to elapse before 
proceeding. 

CAUTION: If the requirements of 6.2.5.2.10 are not met, remove 
IMU Operate Power immediately by setting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

6 .2.5.2.9 After the required warmup time has elapsed set the GW IMU MN A and 
MN B circuit breaker on the Right Hand circuit breaker panel to ON 
(breaker pushed in), and the G/N POWER - IMU switch on the LEB 
Lighting Control panel to the ON position (toggle up). 
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6.2.7 Gimbal Friction Test 

6.2.7.1 Perform Master Initialization, 6.2.5.3, before proceeding. 

6.2.7.2 Inner Gimbal Friction Test 


6.2.7.2.1 Set up the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 


a. 

OG*2120 

b. 

CG 2117 

o. 

CG 2112 

d. 

CG 2113 

e. 

CG 2220 


IG TORQUE MOTOR CURRENT 
IGA SERVO ERROR IN PHASE 
IG IX RESOLVER OUTPUT SIN 
IG IX RESOLVER OUTPUT COS 
IGA CDU FINE ERROR 


6.2.7.2.2 Enter the following into K148. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 ■ XXXXY 


6.2.7.2.3 Enter the following into K148. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

o. XXXXY*, ENTER where Y* is determined by Table 1 and XXXX is that 
recorded in 6.2.7.2.2. 


TABLE I 


Y (From 6.2.7.2.2) 

0 

1 

2 

3 

4 

5 

6 

7 

- y* 

2 

3 

2 

3 

6 

7 

6 

7 


6.2.7.2.4 Enter the following sequence into the K-Start, pushing the ENTER pushbutton 
after each entry (+360 IG torquing). 

a. VERB 24 NOUN 01, ENTER 

b. 00407, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 
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6.2.7.2.6 


6.2.7.2.6 


6.2.7.2.7 


6.2.7.2.8 


6.2.7.2.9 


6.2.7.2.10 


Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

Start analog recorders. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

Return the GAN System to the coarse align mode fay entering the following sequenc 
in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

Verify on the CRT that R1 - +00000, R2 - +00000, and R3 - +00000. Wait 30 
seconds before proceeding. 

Enter the following sequence into the K-Start. Push the ENTER pushbutton 
after each entry (-360* IG torquii^): 

a. VERB 24 NOUN 01 ENTER 

b. 00407, ENTER 
O. 37777, ENTER 
d. 37743, ENTER 


Verify on the CRT that (o) appears in Rl, (d) appears in R2, and (b) appears in 
R3. 


6.2.7.2.11 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT). 

6.2.7.2.12 Start analog recorders. 

6.2.7.2.13 Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

6.2.7.2.14 Return the GAN System to the coarse align mode by entering the following 
sequence in the K-Start. 


6.2.7.2.15 


a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER* 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

Verify on the CRT that Rl - +00000, R2 * +00000, and R3 - +00000, 
seconds before proceeding. 


Waft 30 
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6.2.7.3 Outer Gimbal Friction Test 

6.2.7*3*1 Setup the ACE Analog Recorders to record the following measurements 

(use speed of 10 nm/sec): 

a. CG 2l80 OG TORQUE MOTOR CURRENT 

to. OG 2177 OGA SERVO ERROR IN PHASE 

c. OG 2172 OG IX RESOLVER OUTPUT SIN 

d. OG 2173 OG IX RESOLVER OUTPUT 003 

e . OG 2280 OGA CDU FINE ERROR 


6.2.7.3.2 Enter the following sequence into the K-St art. Pushing the SHEER 

pushbutton after each entry (+ 360 * OG torquing): 

a. VERB 24 NOUN 01, ENTHI 

to. 00405, ENTER 

C. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears In Rl, (d) appears in R2, and 
(to) appears in R3. 

6 .2.7*3.3 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

to. VERB 33, press ENTER (Verify VERB 33 on CRT) 

6.2. 7 . 3.4 Start analog recorders 

6.2. 7 .3.5 Observe measurement 00 2172, OG IX Resolver output SIN, on the 
analog recorder. When steady-state condition occurs, with the 
reading near zero (approximately 12 minutes), stop the recorders. 

6.2. 7 . 3.6 Return the G&N System to the coarse align mode toy entering the 
following sequence in the K-Start.' 

a. VERB 40, NOUN 20, press ENTER 

to. VERB 4l, NOUN 20, press ENTER 

c. 400000, press ENTER 

d. 400000, press ENTER 

e. 400000, press ENTER 

6.2.7.3*7 Verify on the CRT that Rl - 400000, R2 - 400000, and R3 ■ 400000. 
Wait 80 seconds before proceeding. 
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6.2.7,3.8 Enter the following sequence into the K-Start. Push the ENTER 
pushbutton after each entry (-360* 0G torquing): 

a. ‘ VERB 24 NOUN 01, ENTER 

b. 00405, ENTER 

.c. 37777# ENTER 

d. 377^3 , enter 

Verify on the CRT that (c) appears in Rl, (a) appears in R2, and 
(b) appears in R3. 

6.2.7*3.9 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33# press ENTER (verify VERB 33 on CRT). 

6.2.7.3.10 Start analog recorders. 

6.2.7.3.H Observe measurement OG 2172, 00 IX resolver output SIN, on the 
analog recorder. When steady-state condition occurs, with the 
reading near zero (approximately 12 minutes), stop the recorder. 

6.2.7.3.12 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB 40, NOUN 20, press E N T ER 

b. VERB 4l, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. -06750, press ENTER 

6.2.7.3.13 Verify on the CRT that Rl - +00000, R2 - +00000, and R3 - -06750, 
Wait 30 seconds before proceeding. 
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6.2.7.4 

Middle Gimbal 

6.2.7.4.1 

Setup the ACE 


(use 

speed of 


a. 

CG 2150 


b. 

OT 2147 


c. 

CG 2142 


d. 

CG 2143 


e. 

CG 2250 


measurements 


6.2.7.4. 

6.2.7.4. 


MS TORQUE MOTOR CURRENT 
MSA SERVO ERROR IN PHASE 
MS IX RESOLVER OUTPUT SIN 
MS IX RESOLVER OUTPUT COS 
MSA CDU FINE ERROR 


6.2.7.4.2 Enter the following sequence into the K-Start. Push the ENTER 

pushbutton after each entry (+135* MS torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

c. 63777, ENTER 

d. 77777# ENTER 

Verify on the CRT that (c) appears In Rl, (d) appears in R2, and 
(b) appears in R3. 

6.2.7*4.3 Enter the following sequence in the K-Start: 


VERB 42, press ENTER 

VERB 33# press ENTER (Verify VERB 33 on CRT) 


6.2.7»4.6 


Start the analog recorder. 

Observe measurement CG 2142, MS IX Resolver output SIN, on the 
analog recorder. When steady-state condition occurs 
(approximately minutes), atop the recorder?, . 

Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start.' 

a. VERB 40 NOUN 01, ENTER 

b. VERB 4l NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +06750, press ENTER 


6.2.7.4.8 


Push ENTER push- 


Enter the following sequence into the K-Start, 
button after each entry (-135* MG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

c. 14000, ENTER 

d. 00000, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 
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6.2.7.4.9 Enter the following sequence in the K-Start: 

a. VERB 42, press ENTER 

b. . VERB 33, press ENTER (Verify VERB 33 on CRT) 

622.7.4.10 Start analog recorders. 

6.2.7.4.11 Observe measurement OG 2142, MG IX Resolver output SIN, on the 

analog recorder. When the steady-state condition occurs '.h? 

(approximately ^ minutes),, step the Recorders, e v_ - ... j re j .2 - . 

6.2.7.4.12 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB 36, ENTER 

b. VERB 40 NOUN 20, press ENTER 

C. VERB 4l NOUN 20, press ENTER 

d. +00000, press ENTER 

•• +$0000, press ENTER 

<- +00000, press ENTER 

•*2. 7.5 bhe traces of the recorded measurements for an six phases 

of this test to detect any sharp discontinuities. Disregard 
transients of 0.5 second duration or less on the Gimbal Torque 
motor current traces, and those less than 0.2 second on the CDU 
•Wva- measurement traces. The Gimbal Torque motor currents 
shall not exceed 0.123 ampere. Hie CDU Fine Error measurements 
•bail not exceed ±70 mvrms. 
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Perform Master Initialization 6 .2.5 .3 before proceeding. 


Set the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS 
(CGI530) is +28.0±3.0 VDC. Record the indication on the CRT. Verify 
that OPTX 28V 800 cps 1 % Oph (CG1211) and OPTX 28V 800 cps 5%-90 ph 
(CG 1212) are not flashing on the CRT. ; . 

Enter VERB 6 T> into K148. Press the ENTER pushbutton. 

Enter 00010 into K148. Press the ENTER pushbutton. 

Observe VERB 06 NOUN 01 flashes on the CRT and the PROGRAM display 
indicates 07. 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
DSKY T s shall light. After approximately 30 seconds the following data shall 
be displayed on the CRT. * ~ ~ • 

a. VERB 08 NOUN 02 flashing 

b. Rl • +00000 ± 00007 
O. R 2 m +00000 a 00007 

d. R3 - +00000 A 00007 

e. IG angle » 000 a 1 deg. 

f. MG angle * 000 ± 1 deg. 

g. OG angle * 000 a 1 deg. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 03 flashing 

b. Rl * +04500 a 00007 

e. R 2 * +04500 a 00007 

d. R3 ■ +04500 a 00007 

e. IG angle » 045 a 1 deg. 

f. MG angle * 045 a 1 deg. 

g. OG angle * 045 a l deg. 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
DEKY's shall extiqguish. After approximately 100 spooads the following data 
shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl * 00000 a 00003 

c. R 2 - 00000 a 00003 

d. R3 * 00000 a 00003 

NOTE: Negative numbers will be displayed in octal complement form, 
i.e., -00001 * 77776. 
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6 .2.9.5 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKY’S shall light. After approximately 20 seconds the following data shall 
be displayed on the CRT. 

a. VERB 06 NOUN 05 flashing 

b. R1 - +07100*00007 
o. R2 -+07100*00007 

d. R3 -+07100*00007 

e. IG angle ■ 071*1 deg. 

f. MG angle * 071*1 deg. 

g. OG angle - 071*1 deg. - 

The GIMBAL LOCK lamps on the DSKY’s shall light. The PGNS caution lamp on 
the Indicator Control Panel shall light. 

6 .2.9.6 Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 06 flashing 

b. R1 - +09000*00007 

c. R2 - +09000*00007 

d. R3 -+09000*00007 

e. IG angle * 090*1 deg. 

f. MG angle * 090*1 deg. 

g. OG angle - 090*1 deg. 

6 .2.9.7 Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 07 

b. - R1 ■ +13500*00007 
O. R2 ■ +13500*00007 

d. R3 - +13500*00007 

e. IG angle - 135*1 deg. 

f. MG angle ■ 135*1 deg. 

g. OG angle - 135*1 deg. 

6 .2.9.8 Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds VERB 06 NOUN 10 shall flash. The GIMBAL LOCK lamp shall 
extinguish on the DSKY's. The PGNS caution lamp on the Indicator Control 
Panel shall extinguish. 

6 .2.9.9 Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
DSKY's shall extinguish. After approximately 100 seconds the following data 
shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. R1 - 00000*00003 
C. R2 * 00000*00003 
d. R3 - 00000*00003 
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6.2.9.10 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
ontboDSKY's shall light. After approximately 20 seconds thg follow ing ^ ata 
Shall be displayed on the CRT. 

a. . VERB 06 NOUN 12 Hashing 

b. Rl * +22500 ± 09007 
C. R2 - +22500 ± 00007 

d. R3 * +22500 ± 00007 

e. IG angle « 225 ± 1 deg. 

f. MG angle * 225 ± 1 deg. 

g. OG angle * 225 ± 1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. The PGNS caution lamp 
on the Indicator Control Panel shall light. 

6 .2.9.11 Enter VERB 39 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 13 Hashing ' 

b. Rl - +22500 db 60007 

c. R 2 =* +22500 ± 00007 

d. R3 * +31500 * 00007 . 

e. IG angle * 225 ± 1 deg. 

f. OG angle * 225 ± 1 deg. 

g. MG angle * 315 ± 1 deg. 

The GIMBAL LOCK lamp on the DSKY shall extinguish. The PGNS caution lamp 
on the Indicator Control Panel shall extinguish. 

6 .2.9.12 Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamponthe 

pSKY*» shall extinguish. After approxim at ely 100 seconds the following data shall 
be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl - 00000 ± 00003 
o. R2 * 00000 ± 00003 
d. R3 * 00000 ± 00003 


6.2.9.13 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
ontheDSKY'S shall light. After approximately 20 seconds the following data 
Shall be displayed on the CRT. 


a. VERB 06 NOUN 15 flashing 

b. Rl * +31500 ± 06007 

c. R2 ** +31500 ± 00007 • 

d. R3 = +31500 ± 60067 

e. IG angle ■ 315 ± 1 deg. 

f. MG angle » 315 ± 1 deg. 

g. OG angle * 315 db 1 deg. 
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6.2.9.14 


6.2.9.15 


6.2.9.16 


6.2.9.17 


Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 

th» following data 

a. VERB 05 NOUN 30 flashing 

b. ‘ Rl * 000 QP A 00003 

C. R2 *00000 * 000031. v k 

d. R3 * 00000 * 00003 

Enter VERB 33 into K148. Press die ENTER pushbutton. The NO ATT lamp on 
the DSKY’a shall light. After approximately 20 seconds the following data shall be 
uttsplayed on the CRT.. 

a. VERB 96 NOUN 17 flashing 

b. Rl * +28900 ± 00007 

c. R 2 *+28900 * 00007 

d. R3 - +28900 * 00007 

e. 1G angle - 315 * 1 deg. 

f. OG angle = 315 * 1 deg. 

g. MG angle - 289 * 1 deg. 

The GIMBAL LOCK lamp on the DSKY’a shall light* * The PGNS caution lamp on 
tjie Indicator Control Panel shall light. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data will be displayed on the CRT. 

a. VERB 06 NOUN 20 fl—Mn g 

b. Rl *+90000 *90007 
C. R2 * +00000 * 00007 

d. R3 = +00000 * 00007 

e. IG angle * 000 * 1 deg. 

f. MG angle * 000 * 1 deg. 

g. OG angle * 000 * 1 deg. 

The GIMBAL LOCK lamp on the DSKY’s shall extinguish. The PGNS caution 
lamp on the Indicator Control Panel shall extinguish. 

Enter VERB 33 and press the ENTER pushbutton. The COMP ACTY; lamp on 
the DSKY*s shall flash for a few seconds. After approximately 15 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl * OOOxx 
O. R 2 


The GIMBAL LOCK lamp on the DSKY»s shall light. The PGNS caution lamp 

ornthe Mdicator Control Panel Shall light. - - - K 

Record Rl and R2 as the Middle Glmbal CDU drive rate. 

MG rate * Rl R2 °/aec. The Middle Gimbal CDU 

drive rate shall be 14 * 2°/sec. 
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Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl- OOOxx 
o. R2 ■ x xxxx 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. The PGNS caution lamp 
on the Indicator Control Panel shall extinguish. 

Record Rl and R2 as the Inner Gimbal CDU drive rate. 

IG rate - Rl • _R2_* /®ec. The Inner Gimbal CDU drive rate shall 
be 14±2*/sec. 

Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl ■ OOOxx 
o. R2 - xxxxx 

Record Rl and R2 as the Outer Gimbal CDU drive rate. OG rate - Rl • R2 . 
The Outer Gimbal CDU drive rate shall be 14±2*/sec. 

Enter VERB 33 into K148. The NO ATT lamp on the DSKY’s shall extinguish. 
Press the ENTER pushbutton. After approximately 20 seconds VERB 21 NOUN 
22 shall flash on the CRT. Enter +00100 into K148 three times. Press the 
ENTER pushbutton after each entry. The NO ATT lamp on the DSKY's shall 
momentarily light, then extinguish. After approximately 100 seconds VERB 01 
NOUN 10 flashing shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 into K148. Press the ENTER pushbutton. Verify Rl - 33xxx. 

The ISS WARNING Lamp on the Indicator Control Panel shall light. 

The ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 

Enter VERB 33 into K148. Press the ENTER pushbutton. ISS WARNING and ISS 
CDU FAIL shall be OFF. After approximately 20 seconds VERB 21 NOUN 22 shall 
flash on the CRT. Enter +03375 into K148 three times. Press the ENTER push¬ 
button after each entry. The NO ATT lamp on the DSKY's shall momentarily light, 
then extinguish. After approximately 100 seconds VERB 01 NOUN 10 flashing 
shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 into K148. Press the ENTER pushbutton. 

Verify Rl * 33xxx. 

The ISS WARNING lamp on the Indicator Control Panel shall light. 

The ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 
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6 .2.9.22 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY»s shall light. VERB 06 NOUN 55 shall flash on the CRT. The 
ISS WARNING lamp on the Control Indicator Panel shall extinguish. The ESS 
WARNING and ISS CDU FAIL discretes on the CRT shall be OFF. 


6.2.9.23 Set the OPTICS MODE switch on the Indicator Control Panel to ZERO. Wait 

15 seconds. Set the OPTICS MODE switch to CMC. 


6.2.9.24 Enter VERB 33 into K—148 and press the ENTER pushbutton. After approximately 
25 seoonds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl-OOOxx 

c. R2 ■ xxxxx 

Record R1 and R2 as the Shaft Optics CDU drive rate. 

Shaft rate ■ R1 » R2 . The Shaft Optics CDU drive rate shall be 
7.32±1.82*/sec. 


6.2.9.25 Enter VERB 33 into K148. Press the ENTER pushbutton. In about 15 seconds 
the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 

b. R1 * OOOOx 
o. R2 - xxxxx 

Record Rl and R2 as the Trunnion O^ics CDU drive rate. Trunnion 
rate ■ Rl • R2 . The Trunnion Optics CDU drive rate shall be 
1.83±0.50'/see. 

6.2.9.26 Terminate the Semi-Automatic Modlng Check by entering VERB 34 into K148. 
Observe PROG display on DSKY’s is 00. Press the ENTER pushbutton. 

Set the G&N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 


% 
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6.2.10 Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2 Turn On 
procedure before proceeding. 

6 .2.10.1 Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0 * 3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) 
and OPTX 18V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

6 .2.10.2 Enter the following sequence into K148. Press the ENTER pushbutton 
after each entry. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

6 .2.10.3 Insure that the following switches on the GW Indicator Control Panel are 
set as follows: 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. . CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

6 .2.10.4 Monitor the Optics CDU*s by entering VERB 16 NOUN 55 into K148. Press 
the ENTER pushbutton. 

6 .2.10.5 Set the OPTICS MODE switch on the GW Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly by observing the 
following on Rl and R2 of the D6KY. 

a. Rl - +000.00 * 000.03 (Shaft Angle) 

b. R2 * +00.000 ± 00.006 (Trunnion LOS Angle) 

Return the OPTICS MODE switch to MAN. 

6 .2.10.6 Set up the Analog Recorder to monitor the following measurements. 

Use a chart speed of 10 mm/sec. 

a. CG 3140 SXT Shaft Tach Output 

b. CG 3155 SXT Trunnion Motor Control Winding 

c. CG 3160 SCT Shaft Tach Output s 

d. CG 3170 SCT Trunnion Tach Output ■ ^ ^ 
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6 .2.10.7 Push the Optics Hand Controller to the right, driving the SXT Shaft until R1 
on the DSKY indicate +180±1* . Push the Optics Hand Controller up, driving 
the SXT Trunnion until R2 on the DSKY indicates +75±1* • 

6 .2.10.8 Start the Analog Recorders and set the OPTICS MODE switch on the GAN 
Indicator Control Panel to ZERO. 

6 .2.10.9 Monitor the Analog Recorders until all signals return to null. Stop the Analog 
Recorders. The elapsed time between the initial and final SXT Tach output 
null shall be less than 15 seconds. The peak magnitude of die SXT Shaft 

(CG 3140) and Trunnion (CG 3150) tach outputs shall be 3.3*1.3 VRMS. The 
peak magnitude of the SCT Shaft Tach Output (CG 3160) shall be 3. Sal. 3 VRMS. 
The peak magnitude of the SCT Trunnion Tach Output (CG 3190) shall be 
0. 85±0.35 VRMS. 

6 .2.10.10 Record R1 and R2 on the CRT. The data displayed shall be as follows: 

a. R1 - 000.00*000.03 

b. R2-00.000*00.006 

Enter VERB 34 and press the ENTER pushbutton. 

6 .2.10.11 Record the Telescope Panel Angle Counter indications. The Shaft Angle shall 
be 0.0±0.11 degrees. The Trunnion Angle shall be 0.0±0.22 degrees. 

6 .2.10.12 Set the OPTICS MODE switch on the GAN Indicator Control Panel to MAN. 

NOTE: If optics testing will not be continued, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 
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OPTICS Coordinate Transformation Control Teat 

NOTE: Proceed with thia teat if 6.2.3 Operate Power on Teat has been 
completed and ay atom operation has not been interrupted. If 
system operation haa been interrupted, perform 6.2.5.2, 

Turn On Procedure, before proceeding. 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) la 
+28.0+3 VDC. Verify that the OPTX 28V 800 cpe 1% zero (CG 1211) and 
OPTX 28V 800 cpe 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following Into the K-Start. Press the ENTER pushbutton after 
each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
O. +00000, ENTER 
d. +00000, ENTER 

Verify and/or set the following switches on the GIN Indicator Control Panel 
to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT . 

c. CONTROLLER SPEED to HI 

Set up the analog recorders to monitor the following measurements: 

a. CG 3160 SCT Shaft Tachometer Output 

b. CG 3170 SCT Trunnion Tachometer Output 

Enter the following into the K-Start to monitor the OPTICS CDU's. 

VERB 16 NOUN 55, press ENTER 

Set the OPTICS MODE switch on the GIN Panel to ZERO. Watt 15 seconds. 
Insure that the Optics zero properly by observing that R1 and R2 of the CRT 
indicate as follows: 

a. R1 ■ +000.00+000.03 (Shaft Angle) 

b. R2 * +00.000+00.006 (Trunnion LOS Angle) 

Return the OPTICS MODE switch to MAN. 

Using the OPTICS CONTROL STICK, drive the Optics until R1 - +225.00 
and R2 * +10.000 on the CRT and the DSKY’s. 


Set the CONTROLLER COUPLING switch on the GIN Panel to RSLV and the 
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6.2.11.9 Position the movable optics target such that it is centered on the SCT 
retical pattern, then start the analog recorders at a chart speed of 10 
mm/second. 

6.2.11.10 Quickly displace the OPTICS CONTROL STICK 45±10 degrees in the upper 

right hand quadrant while sighting on the optics target through the SCT 
eyepiece. The target shall appear to move in the upper right field of view 
of the SCT at 45±10 deg. Release the control stick when the target leaves 
the SCT apper right field of view, and immediately record the shaft angle 
as displayed on R1 of the CRT and DSKY's. The recorded shaft angle shall 
be +225±10.00 degrees. ■ 

6.2.11.11 Enter VERB 34 in the DSKY. 

Press the ENTER pushbutton. 


6 .2.11.12 Stop the analog recorder and measure the elapsed time between the 
initial and the final signal null conditions fOr the two measurements. 

The elapsed time shall be 24±6 seconds. 

6.2.11.13 Set the CONTROLLER COUPLING switch on the Gti? Panel to DIRECT 
and drive the Optics with the OPTICS CONTROL STICK until the 

shaft and trunnion angles as indicated on the SCT TP AC's are approximately zero. 
Set theOPTICS MODE switch to EERO. After 15 seconds return the switch to MAN. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 


Page 67 






north American aviation, inc. APOLLO GIN Specification 

SPACE and INFORMATION SYSTEMS DIVISION VTYI nnofloc DPV n 
iaai4 iamewooo blvo . oowniv. calipomnia nulUV^Md IUiV V ; 



COOE IDENT. NO. 039S3 

NUMBER 

REVISION LETTER 



nun r~r~ 

PAGE 


6.2.12 


6.2.12.1 


6.2.12.2 


6.2.12.3 


6.2.12.4 

6.2.12.5 
6.2.12.5.1 


Optics Positional Accuracy Test, Proceed with this test if 6.2.3 
Operate Power On Test, or 6.2.5.2, Turn-On Procedure has been 
performed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

NOTE: This test requires the use of the G&N Installation Qualification 
Fixture A23r097 mounted on Optics Supporting Fixture A14-135. 
Insure that the qualification fixture has been properly aligned 
and that both Autosets are visible through the SXT St LOS before 
proceeding. Insure that lamp power is available to the qualifica¬ 
tion fixture and to the Portable Lamp Assembly. 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8 ± 3 VDC. Record 
the indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% - 90 ph not flashing on CRT. 

Enter the following sequence into the K-Start. 

a. VERB 4^ NOUN 20, ENTER 
b„ +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Insure that OPTICS Optics control switches on the GIN Indicator Control 
Panel are set as follows: 

a. OPTICS MODE TO MAN 

b. CONTROLLER SPEED to LO 

c. CONTROLLER COUPLING to DIRECT 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

Set the OPTICS MODE switch to 2ERO. After 10 seconds return the 
switch to MAN. 

Resolution Checks 

Sight through the SXT eyepiece. Using the OPTIC CONTROL STICK, 
adjust the SXT to obtain the best reflected field of view of the 5-inch 
autocollimator reticle engravings at the center of the field of view. 
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6 .2.12.5.2' Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines with¬ 
in a set) can be made. Record the number associated with that set of lines. 
.The SXT resolution shall be at least 10 arc-seconds at the center of the 
field of view. 

6 .2.12.5.3 Repeat 6.2.12.5.1 and 6.2.12.5.2 using the SCT and the SCT resolution 

chart. The SCT shall have a resolution of at least 3 arc—minutes at the 
center of the Reid of view. 


6.2.12.6 


6.2.12.6.1 


6.2.12.6.2 


6.2.12.6.3 


6.2.12.6.4 


6.2.12.6.5 


Slave Telescope Mode Checks 

Enter VERB 16 NOUN 55 into the K-Start, Press the ENTER pushbutton. 

Set the OPTICS MODE switch on the Control Indicator Panel to ZERO. 

After 15 seconds return the OPTICS MODE switch to MAN. 

Record the SOT Shaft and Trunnion angles as indicated by the TPAC and 
the Shaft and Trunnion CDU angles as indicated in Rl and R2 of the DSKY. 
The difference between the TPAC Shaft angle and the Shaft CDU angle shall 
be * 0.11* or less. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be *0.22° or less. 

Using the OPTIC8 CONTROL STICK and CONTROLLER SPEED switch, 
drive the SXT Shaft and Trunnion CDU's until Rl * +035.00*0.10 deg. and 
R2 » +35.000*0.100 deg. Record Rl and R2. Record the Shaft and Trunnion 
angles as indicated by the TPAC. The difference between the TPAC Shaft 
angle and Shaft CDU angle shall be *0.11° or less. The difference between 
the TPAC Trunnion angle and Trunnion CDU angle shall be *0.22* or less. 

Set the OPTICS MODE switch to ZERO. After 15 seconds return the 
OPTICS MODE switch to MAN. 


6 .2.12.6.6 Set the TELESCOPE TRUNNION switch to the 0* position. 
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6 .2.12.6.7 Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers hood 
over the optics head and retro reflecting prism. 

6 .2.12.6.8 By* sighting through the SCT eyepiece, position the Retro reflecting Prism, 
Model No. A23-200, to span between the SXT StLOS and SCT LOS such that 
the illumination from the backlight filament is clearly visible at the center 
of the field of view. 

6 .2.12.6.9 Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. 

An enlarged projected image of the SCT reticle should be visible for align- 
ment comparison with the SXT reticle. Using the OPTICS CONTROL STICK, 
adjust the trunnion CDU to bring the SCT horizontal reticle line into coinci¬ 
dence with the SXT horizontal reticle line. Record the Trunnion CDU angle 
displayed in R2 as XX. XXX degrees. The difference between this angle and 
the corresponding angle recorded in 6.2.12.6.3 shall be AO. 2* or less. 

6 .2.12.6.10 Replace the Portable Light in the adapter on the SXT eyepiece. 

6 .2.12.6.11 Set the OPTICS MODE switch to ZERO. After 10 seconds return the OPTICS 
MODE switch to MAN. Set the TELESCOPE TRUNNION switch to SLAVE 
TO SXT. 

6 .2.12.6.12 Temporarily disable the SCT TRUNNION electrical drive by carefully 
unscrewing the SCT TRUNNION Manual Drive until it just releases from 
the panel. Do not rotate further, as this would displace the SCT LOS from 
the desired reference position. 

6.2.12.6.13 Remove the Portable Light from the adapter and direct the light beam into 
the SCT eyepiece while sighting into the SXT eyepiece as in step 6.2.12.6.9. 
Again using the OPTICS CONTROL STICK, bring the SCT horizontal reticle 
line into coincidence with the SXT horizontal reticle. Record the Trunnion 
CDU angle displayed in R2. The difference between this angle and the cor¬ 
responding angle measured in 6.2.12.6.3 shall be ±0.2* or less. Replace 
the Portable Light Assembly in the adapter. 

6.2.12.6.14 Replace the SCT TRUNNION Manual Drive in the panel. 

6.2.12.6.15 Use the OPTICS CONTROL STICK to drive the Trunnion CDU to +25.000* 

AO. 005* as indicated on R2. Maintain the Shaft CDU at 000.00* AO. 01* as 
indicated on Rl. 

6.2.12.6.16 Set the TELESCOPE TRUNNION switch to 25*. After 30 seconds has elapsed, 
record the TPAC Trunnion angle and Trunnion CDU angle displayed in R2. 

The difference shall be A0.22* or less. Record the Shaft CDU angle displayed 
in Rl. 

6.2.12.6.17 Temporarily disable the electrical drive to the SCT Trunnion and SCT Shaft 
by unscrewing the SCT Trunnion and Shaft Manual Drive items until they just 
release from the panel. Do not rotate further, as this would displace the SCT 
LOS from the desired reference position. 
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6.2.12.6.18 


6.2.12.6.19 


6.2.12.7.1 


6.2.12.7.2 


6.2.12.7.6 


6.2.12.7.4 


6.2.12.7.5 


6.2.12.7.6 


6.2.12.7.7 


6.2.12.7.8 


Reposition the Retro reflecting Prism so that it is inclined at an angle of 
25* downward and spans the SCT LOS and SXT St LOS. Sight into the SCT 
and adjust the prism ao that illumination from the backlight filament is 
again visible at the center of the field of view. Remove the Portable Light 
Assembly from the SXT eyepiece adapter and direct the light into the SCT 
eyepiece while sighting through the SXT eyepiece. Observe the comparison 
of SCT and SXT reticles. Adjust the Trunnion CDU and Shaft CDU angles 
•with the OPTICS CONTROL STICK to bring the two reticle patterns into 
coincidence. Record the Shaft and Trunnion CDU angles as indicated in Rl 
and R2 of the DSKY. The difference between each of these angles and the 
respective angles recorded in 6.2.12.6.16 shall be AO. 2 degrees or less. 

Replace the SCT Shaft and Trunnion Manual Drive items. Replace the 
Portable Light Assembly in the adapter. Set the TELESCOPE TRUNNION 
switch to SLAVE TO SXT. Set the OPTICS MODE switch to ZERO. Wait 
15 seconds and then set the OPTICS MODE to MAN. Remove the Retro- 
reflecting Prism and photographer's hood if used. 

SXT Parallelism Tests 

Using the OPTICS CONTROL STICK drive the SXT St LOS Trunnion to 
+15.006* 42* as indicated in R2 of the DSKY. Maintain a Shaft CDU angle 
of 000.00A0.01 degrees. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto- 
collimator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Set the OPTICS MODE switch to ZERO. After 15 seconds return the 
OPTICS MODE switch to MAN. 

Again sight through the 5-inch autocollimator eyepiece and adjust the 
measurement knob to bring the SXT StLOS horizontal reticle and autocol¬ 
limator horizontal filar images to coincide. Record the autocollimator 
reading*. 

Repeat 6.1.12.7.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12. 7,3 by more than 10 arc seconds. 

Using the OPTICS CONTROL STICK drive the SXT Trunnion angle to 
85.000* A5* as indicated on R2 of the DSKY. Set the CONTROLLER SPEED 
to LO and drive the SXT Trunnion to +90.000* AO. 006* as indicated on R2 
of the DSKY. Insure that the SXT Shaft angle remains at 000.00A0.02 degrees 
as indicated by Rl on the DSKY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the 
OPTICS CONTROL STICK to adjust the SXT Trunnion angle until the two 
horizontal reticle lines are coincident. Record the Trunnion CDU angle 
displayed in R2. The Trunnion CDU angle shall be 90.000+0.010 degrees. 
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6.2.12.7.9 


6.2.12.8 


6.2.12.8.1 


6.2.12.8.2 


6.2.12.8.3 


6.2.12.8.4 


6.2.12.8.5 


6.2.12.8.6 


6.2.12.8.7 


6.2.12.8.8 


6.2.12.8.9 


6.2.12.8.10 


6.2.12.8.11 


6.2.12.8.12 


6.2.12.8.13 


Remove the Portable Light Assembly and Adapter Assembly from the base 
of the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

Shaft and Trunnion Positional Accuracy Checks. 

• Set the OPTICS MODE switch to ZERO. After 15 seconds, return the 
selector to MANUAL. 

Sight through the SXT. Using the control stick align the SXT SLOS with 
optical target No. 1 on the GIN Installation Fixture Model No. A23-071. 

Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 
Record the value of Rl and R2 displayed on the CRT. Record the Shaft and 
Trunnion Angles from the TPAC. 

Sight through the SXT. Using the control stick align the SXT SLOS with 
Optical Target No. 2 on A23-071. 

Record the value in Rl and R2 on the CRT. Record the Shaft and Trunnion 
Angles from the TJPAC. . 

Set the OPTICS MODE switch to ZERO. After 15 seconds set the switch 
to CMC. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from Rl in 6.2.12.8.3 into the K-Start. Press 
the ENTER pushbutton. 

Enter the value recorded from R2 in 6.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. 

Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
on A23-071. Record the Shaft and Trunnion Angles from the TPAC. The 
difference between these values and the corresponding values recorded in 
6.2.12.8.3 shall be less than 0.25 degrees. Record the difference. 

Enter VERB 41 NOUN 55 into the K-8TART. Press the ENTER pushbutton. 

Enter the value recorded from Rl in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 

Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 
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Sight through the SOT. The SLOS should be centered en Optical 
Target No. 2 on A23-071. Record the Shaft and Trunnion Angles fresi 
the TPAC. The difference between these values and the corresponding 
values recorded in 6.2.12.6.3 shall be less than 0.23 degrees. 

Record the difference. 

6.2.12.8.15 Set the OPTICS MODE switch to ^RO. After 16 seconds return the 
switch to MANUAL. 

6.2.12.8.16 Eater VERB hi NOUN 20 late the K-START. Press the ENTER pushbutton. 
Eater +00000 into the K-START 3 times. Press the ENTER pushbutton 
after each entry. 
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6.2.13 

OpticH sic-r 

Optica Slew Rate Test L tart if . * r-v&mtc w.v, 

it" '■ ■ r»r<V t £ 

irOr.iVi.t 
- { : ... ^ # 

■j hoea' 

U 


NOTE: Perform Maitsr IntHaltntloe 14,S J,lefon proceeding. Tarn. 

va fll t'WUW, LNfr.Oi.w 


6.2.13.1 Set/Verify the G/N POWE COPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) 
is +28.0 ± 3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. . 

6.2.13.2 Enter the following sequence into K148. Press the ENTER pushbutton after 
each entry. 


a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
e. +00000, ENTER 
d. +00000, ENTER 


6.2.13.3 Verify and/or set the following switches on the GAN Indicator Control 
Panel to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
O. CONTROLLER SPEED to HI 

6.2.13.4 Monitor the OCDU's by entering VERB 16 NOUN 55 into K148. Press the 
ENTER pushbutton. 

6.2.13.5 Set the OPTICS MODE switch on the GAN Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly fay observii^ the 
following data displayed in Rl and R2 on the DSKY. 

a. Rl - +000.00 A 000.03 (Shaft Angle) 

b. R2 * +00.000 A 00.006 (Trunnion LOS Angle) 

Set the OPTICS MODE switch on the GAN Indicator Panel to MAN. 

NOTE: Read A understand step 6.2.13.6 before proceeding. Do not 

hold Control Stick at upper limit more than 10 Mirrrmlf nr enooed A 
trunnion angle of 85* 

Trunnion Slew Rate - HI Speed 

6.2.13.6 Push and hold the Optics Control Stick to its upper limit. ApproxUasteiy 

2 seconds later press the MARK pushbutton. Immediately iwooid the DSKY 
display in R2 and R3. Approximately 5 eeooodi after the first miy 
press the MARK pushbutton, release the control stick, and rssssd fee new 
display in R2 and R8, The data displayed is in the followli* form: 

a. R2 * AXX. XXX (Trunnion LOS angle In dog.) 

b. R3 - +XXX. XX (Time in seconds) 


.Ehl 


T4 
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6.2.13.7 Perform the following calculations: 

a. Difference between R2 displays • __ .__ ( A trun. angle) 

b. . Difference between R3 displays • ~ ” ( A time) 

c. . 

A trun. angle 

deg/sec 

T A time 

The Trunnion slew rate shall be I0±2 deg/seb./' 

Shaft Slew Rate - HI Speed 

6.2.13.8 Using the Optics Control Stick, drive the Trunnion LOS Angle back to 
approximately xero degrees as Indicated on the TP AC. Set the OPTICS 
MODE switch to ZERO. Walt 15 seconds. Set the OPTICS MODE switch to 
MAH. 

NOTE: Head and understand step 6.2.13.9 before proceeding. Do not hold Control 
Stick at right limit for more than 1*0 seconds, or exceed a shaft angle of 
250* • ’'' - 

6.2.13.9 Push and hold the Optics Control stick to Its rigit limit. Approximately 
2 seconds later pres*; the MARK pushbutton. Immediately record the DSKT 
display In R1 and R3» Approximately 5 seconds after the first MARK, again 
press the MARK pushbutton, release the control stick/ and record the new display 
in HI and 1C3 v The data displayed is in the following form. 

R1 * + XXX.XX (Shaft angle In deg.) 

R3 - + XXX.XX (Time In seconds) 

6.2.13.10 Perform the following calculations 

a. Difference between R1 displays *_ . ( & shaft angle) 

b. Difference between R3 displays * “ ( £ time) 


Difference between R3 displays 


A time) 


£ shaft angle 
A time 


_ deg/s 


The Shaft Slew Rate shall be lfl(..5'fc&9 deg/aec. 
Trunnion Slew Rate - MED Speed 


6.2.13.11 Using the Optics Control Stick, drive the shaft angle back to approxi¬ 
mately xero degrees as indicated on the TPAC. Set the OPTICS MODE switch 
to xero. WMt 15 s econds. Set the OPTICS MODE switch to KAN. Set 
the CONTROLLER SPEED switch to MED. 

NOTE: Read & understand 6.2.13.12 before proceeding. Do not hold control 
stick at upper limit for more than 20 seconds. 
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6.2.13.17 Set the OPTICS MODE switch to ZERO. Walt 15 seconds. Set the OPTICS 
MODE switch to MAE. Set the CONTROLLER SPEED switch to LO. 

HOTE: Read and understand 6.2.13.18 before proceeding. Do not hold 
control stick at upper Unit for nore than 30 seconds. 

6.2.13.18 Push and hold the Optics Control stick te its upper Unit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the D6KT 
display In R2 and R3. Approximately 10 seconds after the first MARK, again 
press the MARK pishbuitoft^ release the control atiekj smdrecQi^lttte.new display in R2 
Ehd R3i^Th eH tia t a<ttSplay4d lain the fallowin g fo rra; 


a. R2 

b. R3 


XX.XXX (Trunnion LOS Angle in degrees) 
XXX.XX (Tins in seconds) 


A Trunnion Angle) 
A Tine) 


6.2.13*19 Perform the following calculations 

a. Difference between R2 displays - XX.XXX ( 

b. Difference between R3 displays ■ XXX.XX ( 

C * A Trunnion Angle * 

- . deg/see 

A Tint - - - 

The Trunnion 81ew Rate shall be 0.10 + 0.02 deg/see. 

Shaft Slew Rate - L0 Speed 

6.2.13.20 Set the OPTICS MODE switch to ZSRO. Wait 15 seconds. Set the OPTICS 
MODE Swltdh to MAE. 

EOTEs Read and understand 6.2.13.21 before proceeding. Do not hold 
control stick at right limit for mors than 20 seconds. 

6.2.13.21 Push and hold the Optics Control stick to its right limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the D6KY 
display in R1 and R3. Approximately 10 seconds after the first MARK, again 
press the MARK pushbutton, release the control sticky and reoo withe new disolav in Hi 
and R3. The. (Baplnyiad la in the fr>] Tray fo g foy m; 


a. 

b. 


R1 

R3 


* XXX.XX (Shaft Angle in degrees) 
■ XXX.XX (Time in seconds) 


6.2.13.22 Perform the following calculations1 


b. 

c. 


Difference between R1 displays * 
Difference between R3 displays « . 

A Shaft Angle 
A Tims 


( A Shaft Angle) 
. I ( A Time) 


— * _ — deg/sec 


The Shaft Slew Rate shall be 0.20 + 0.0k deg/sec. 

6.2.13.23 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 
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6.2.14.4 
6.2.14.4.1 


Stabilization Loop Step Response Test 

Proceed with this test if the Operate Power On Test of 6.2.3 has been per¬ 
formed and system operation has not been interrupted. If system operation 
has been interrupted, perform the Turn On Procedure of 6.2.5.2 before 
proceeding. 

Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is 
installed and connected. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

Inner Gimbal Response Test 

Enter code 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 


6.2.14.4.2 Enter VERB 41 NOUN 20 into K148. Press ENTER pushbutton. 


6.2.14.4.3 


Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
30 seconds. 


6.2.14.4.4 Enter VERB 42 into Kl48. Press ENTER. 


6.2.14.4.5 


6.2.14.4.6 


6.2.14.4.7 


6.2.14.4.8 

6.2.14.4.9 


6.2.14.4.10 


Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
90 seconds. 

Enter 0001 into R154. Verify and execute to apply +28 VDC ACE ENABLE to 
the PSAAM. 

Enter 1000 into R155. Verify and execute to enter a DC step into the IG 
stabilization loop. 

CAUTION: If the transient caused by the step input does not die out 
within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on theLEB li ghtin g Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/seo. 

Enter 0000 into 4A2-A6-R155; the top part of switch should be extinguished. 
Insure that no other ftinotion switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the IG Stabilization Loop. The bottom part of switch shall be extinguished. 

After the transient has died out, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step input 
and the settling of the error signal to a value equal to +5 percent of the original 
step amplitude. In ad d i t ion, record the total number of overshoots. 
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6.2.14.7.2 

6.2.14.7.3 

6.2.14.7.4 


6 . 2 , 

6.2 

6.2 


14.7.6 
15 , 

15.1 


6.2.15.2 


6.2.15.3 


6.2.15.3.1 

6.2.15.4 

6.2.15.5 

6.2.15.6 


Enter +00000 into K148. Press the ENTER pushbutton. 
Enter +00000 into K148. Press the ENTER pushbutton. 
Enter +00000 into K148. Press the ENTER pushbutton. 


Step Input 


0.05 Step Input 

iJL 


t- 


-Response Time 

. Figure l; Typical Step Input Response 
Enter 0006 into R154. Verify find execute to remove +28 VDC ACE ENABLE. 

BRIG Scale Factor Test 

Perform Master Initialisation 6.2.5.3 before proceeding. 1 ''‘ w ' -r • • - 

r-'.-ui 1 .4 'Wj^: jfC,. 

Verify that the IMU OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the Gimbal 
Friction Test, 6.2.7. 

Set up the Analog Recorders to monitor the following signals: 

a. CG 2117 K3 SERVO ERROR 

b. CG 2147 MG SERVO ERROR 
o. CG 2177 . OG SERVO ERROR 

d. CG 2120 IG TM CURRENT 

e. CG 2150 MG TM CURRENT 

f. CG 2160 OGTM CURRENT 

Start the analog recorder chart drive using a chart speed of 1 mm/sec. 

The recorder shall run for the duration of 6.2.15. 

Enter VERB 57 into K148. Press the ENTER pushbutton. 

Enter 00005 into K148. Press the ENTER pushbutton. 

VERB 06 NOUN 61 shall flash on CRT and the following displayed in R1 End R2: 

R1 ■ imxx (some Nav. Base azimuth) 

R2 - ±xxxxx (some test site latitude; see Table I) 
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After 160 seconds VERB 06 NOUN 66 shall flash on the CRT. Record the 
value displayed in register R1 for the appropriate Test Number in Table 2. 
The data displayed Is the Scale Factor error in parts per million. The 
recorded. Scale Factor error shall not exceed ±1750 ppm. 


Table 2. Display of Test Parameters 

Symbol Display in R1 


Test 

Number 

Symbol 

-00001 

E+X 

+00001 

E -x 

-00002 

e+y 

+00002 

E-y 

-00003 

E+Z 

+00003 • 

E-Z 


6.2.15.11 Enter VERB 33 into K148. Press the ENTER pushbutton. 

6.2.15.12 Repeat 6.2.15.9 through 6.2.15.11 until all Test Numbers in Table I have been 
utilized. When the last test number is entered perform only 6.2.15.9 and 6.2.15.10. 

6.2.15.13 Enter VERB 34 into K148. Press the ENTER pushbutton. 

6.2.15.13.1 After completion of all test numbers, stop the analog recorders. 

6.2.15.14 Enter VERB 40 NOUN 20 in K143. Press the ENTER pushbutton. 

6.2.15.14.1 Enter VERB 41 NOUN 20 into K148. Press the ENTER pushbutton. 

6.2.15.14.2 Enter +00000 into K148 three times, pressing the ENTER pushbutton after 
each entry. 

6.2.16 IMU Performance Test 

6.2.16.1 Perform Master Initialization 6.2.5.3 before proceeding. 

6.2.16.2 Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 » AAAAA and the 
time of day. 

6.2.16.3 Enter VERB 21 NOUN 02 into K148. Press the ENTER pushbutton. Enter 
01300 into K148. Press ENTER. Enter AAAAA into K148. Press ENTER. 

6.2.16.4 Enter VERB 06 NOUN 02 into K148. Press ENTER. Enter 01300 into 
K148. Press ENTER. Record R1 = BBBBB. 
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6.2.16.5 Perform the following calculation*: 


E- *** To 6 " X 5 " ^ " cccc * c (***•• to M*b aoaler channel 3) 

b. 23.3 - CCC.C - DDDDD Hr*. 

c. • Add DDDDD to time of day recorded in step 1 # 


Do Not enter ary of the PIPA scale factor tests within -0.2 hours of the time of 
day calculated In step 6.2.16.5c. This is the time at which the high order scaler, 
channel 3, will overflow. If a PIPA scale factor test is being performed at this 
time, unacceptable test results will occur. 

6.2.16.6 Verify that the IMU Operate Power has been applied for at least one hour. 

6.2.16.7 Test Initiation. 

6.2.16.7.1 Enter the following into K148. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

6.2.16.7.2 Enter the following into K148 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY*, ENTER where Y* is determined by Table XV and XXXX is that 
recorded in 6.2,16.7.1. 






mu 

mm 

■m 

n 

n 

■9 

■■ii 


rm 

wm 

WM 

n 

n 

am 

T9 

H3H 


6.2.16.7.3 Enter VERB 57 into K148. Press the ENTER pushbutton. 

6.2.16.7.4 Enter 00001 into K148. Press the ENTER pushbutton. 

6.2.16.7.5 VERB 06 NOUN 61 shall appear flashing on CRT and will contain the following 
information: 


Rl a * a haouxai (Some NB Azimuth) 

R2~*xx*xxx (Some Test Site Latitude) 

Insure that R1 - Correct NB Azimuth and R2 - Present Test Site Latitude from 
Table XX. 
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• 6 If R1 does not contain the correct NB Azimuth, enter the following sequence 
into K148. 


a. VERB 21, ENTER 

b. +xxx.xx, ENTER (where ♦xxxxx is the NB Azimuth) 


6.2.16.7. 


If R2 does not contain present Test Site Latitude enter the following sequence 
into K148: 


a. VERB 22, ENTER 

b. Proper Data from Table XX, ENTER 


Location 

NAA 

MSC 

MILA 


Jkatitqde 
■••33.921 
429.556 
428.516 


6.2.16.7. 


Enter VERB 33 into K148. Press ENTER pushbutton. 


VERB 06 NOUN 66 shall appear flashing on CRT, Verify that the following 
Talues appear on CRT. 


6,2,16.7. 


Rl- 400900 4 
R2- 400000 
R3 - 400001 

10 If tbs oontents of Rl on the CRT are not 400900, enter the following sequence 
into K148. 


a. VERB 21, ENTER 

b. 400900, ENTER 

.11 If tbs contents of R2 on the CRT are not 400000, enter the following sequence 
into K148: 


a. VERB 22, ENTER 

b. 400000, ENTER 
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6.2.16.7.12 If the contents of R3 on the CRT are not +00001, enter the following 
sequence into K148: 

a. VERB 23, ENTER 

b. ,+00001, ENTER 

6.2.16.7.13 Verify correct display in Rl, R2, and R3. Enter VERB 33 into K148. 

Press the ENTER pushbutton. 

6.2.16.7.14 After approximately 17 minutes, VERB 06 NOUN 66 shall appear flashli« 
on the CRT. Record the value of CRT for R2 on the calculation sheet. 

6.2.16.7.15 Enter VERB 33 into K148. Press the ENTER pushbutton. 

6.2.16.7.16 After approximately 90 sec, VERB 06, NOUN 66 shall appear flashing 
on the CRT. Record the value on CRT for Rl and R2 on the calculation 
sheet. 

6.2.16.7.17 Enter VERB 34 into K148. Press the ENTER pushbutton. 

6.2.16.7.18 Repeat steps 6.2.16.7.9 through 6.2.16.7.16, substituting position 
number +00002 in R3. 

6.2.16.7.19 Enter VERB 33 into K148. Press ENTER pushbutton. Record the CRT CDU 
gimbal angle indications and time. 

6.2.16.7.20 After approximately 67 minutes, VERB 06 NOUN 66 shall appear flashing on the 
CRT. Record the CRT CDU gimbal angle, indications and time. Record* the 
value on CRT for R2 on the calculation sheet. 

6.2 • 16.7.21 Enter VERB 34, ENTER into K148. Repeat steps 6. 2. t6.7.9 through 6.2.16.7.17, 
substi t uting position number +00003 in R3. 

6.2.16.7.22 Repeat steps 6.2.16.7.18 through 6.2.16.7.20, substituting position 
number +00004 in R3. 

6.2.16.7.23 Enter VERB 34 into K148. Press ENTER pushbutton. 


Page 86 






AMER,CAN aviation. INC. APOLLO G&N Specification 

SPACE and INFORMATION SYSTEMS DIVISION 

iaai4 LAKEWOOD BLVO , OOWNEV. CALIFORNIA ND1002325 REV V 
CODE IDENT. NO. 03953 ' 


6.2.16.7.24 


6.2.16.7.25 


6.2.16.7.26 


6.2.16.7.27 


6.2.16.7.28 


6.2.16.7.29 


6.2.16.7.80 


6.2.16.7.21 


6.2.16.8 


6.2.16.9 


FORM MtSl-M—2 


VERB 06 NOUN 66 shall flash on the CRT. Verify the following data 
is also displayed on the CRT. 

a. R1 - +00900 

b. R2 - +00000 

c. • R3 - +00005 

If data is incorrect perform steps 6.2.16.7.10thru 6.2.16.7.12 
entering the correct data. Enter VERB 33 into KlhQ. Press ENTER 
pushbutton. 

n>e PROGRAM ALARM and GIMBAL LOCK statu, lights shall be illuminated 
on the DSKY. 

press the RESET pushbutton. The Program Alarm lamp shall extinguish. 
In approximately 90 sec, VERB 06 NOUN 66 shall appear flashing on 
the CRT. Record the data displayed in R1 and R2 on the CRT. 

Enter*VERB 3* into Klkd. Press ENTER pushbutton. Repeat steps 
6.2.16.7.24 and 6.2.16.7.25 substituting position no. +00006. 

Enter VERB 3k into KlU8.' Press the ENTER pushbutton. VERB 06 
NOUN 66 shall flash on the CRT-. Verify the following data is also 
displayed on the CRT. 

a. R1 - +00900 

b. R2 - +00000 

c. R3 - +00007 

If the data is incorrect perform steps 6.2.l6.7*,l0thiu 6.2.16.7,12 
entering the correct data. 

Enter VERB 33 into Kl48. Press ENTER pushbutton. The GIMBAL LOCK 
status lamp shall extinguish. In approximately 17 minutes VERB 06 
NOUN 66 shall flash on the CRT. Record the data displayed in R2 
of the CRT. 

Repeat steps 6.2.16.7.27 and 6.2.16.7.28 substituting position no. 
+00008 in R3. 

Repeat steps 6.2.16.7.27 and 6.2.16.7.28 substituting position no. 
+00009 in R3 • 

Repeat steps 6.2.16.7.27 and 6.2.16.7.28 substituting position no. 
+00010 in R3. 

To terminate the IMU Performance Test, enter VERB 36 into 1CU8. Press 
ENTER pushbutton. 

Enter the following sequence in Kl48. 

a. VERB 40 NOUN 20, ENTER 

b. VERB 4l NOUN 20, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

e. +00000, ENTER 
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6 . 2 . 16 . 10.1 

Measured Values 





Line 

Position No. 

Step No. 

Parameter 

Recorded Value 

6 . 2 . 16 . 10 . 1.1 

. 1 

400001 

6.2.16.7.14 

4-NBDY 

R2 

6 . 2 . 16 . 10 . 1.2 

2 

400001 

6.2.16.7.14 

4-XPIPAG 

R1 . R2 

6 . 2 . 16 . 10 . 1 . 3 . 

3 

400002 

6.2.16.7.14 

4-NBDZ 

R2 

6.2.16.10.1.4 

4 

400002 

6.2.16.7.1® 

-XPIPAG 

R1 . R2 

6.2.16.10.1.5 

5 

400002 

6.2.16.7.20 

-NBJQXkP 

ADIAX 

R2 

6 . 2 . 16 . 10 . 1.6 

6 

400003 

6.2.16.7.14 

-NBDX 

R2 

6.2.16.10.1.7 

7 

400003 

6.2.16.7.14 

4-ZPIPAG 

R1 • R2 

6 . 2 . 16 . 10 . 1.8 

8 

400004 

6.2.16.7.14 

4-NBDY 4- 
ADSRAY 

R2 

6.2.16.10.1.9 

9 

400004 

6.2.16.7.14 

-ZPIPAG 

R1 . R2 

6 . 2 . 16 . 10 . 1.10 

10 

400004 

6 . 2 . 16 . 7.20 

4-NBDZ 4 - 
ADIAZ 

R2 

6 . 2 . 16 . 10 . 1.11 

11 

400005 

6.2.16.7.25 

4-YPIPAG 

R1 • R2 

6 . 2 . 16 . 10 . 1.12 

12 

400006 

6.2.16.7.25 

-YPIPAG 

R1 • R2 

6.2.16.10.1.13 

13 

400007 

6.2.16.7.24 

-NBDX 4 - 
•707ADSRAX 

R2 

6.2.16.10.1.14 

14 

400008 

6.2.16.7.28 

.707 (-NBDZ- R2 

NBDY) 4 - .5 (ADIAZ-ADIAY) 

4 -. 5 (ADSRAY 4 - ADSRAZ) 

6.2.16.10.1.15 

15 

400009 

6.2.16.7.26 

-NBDZ 4 - 
•707ADSRAZ 

R2 

6 . 2 . 16 . 10 . 1.16 

16 

400010 

6 . 2 . 16 . 7.26 

•707(NBDY - 

R2 


NBDX) + .5 (ADIAY - 
ADIAX) + .5 ADSRAX 










6.2.17.1 

6.2.17.1 

6.2.17.2 


6.2.17.3 

6.2.17.4 

6.2.17.5 

6.2.17.6 


6.2.17.7 

6.2.17.8 
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SXT-NB-IMU Fine Alignment Test- * " ^ ; f r 

.. . • . .iii 

Perform Master Initialization 6.2.5.3 beforeproceedihg. ^ - 

Prior to performing this test, the GW Installation Qualification fixture 
shall be Installed on the supporting fixture and adjusted to permit proper 
operation of the GW optics. The azimuth supplied by the azimuth autoset 
(Optical Reference No. 1) shall be known to ±30 minutes of arc. 

NOTE: The GW shall have had OPERATE power applied for a minimum 
of 1 hour. Set the G/N POWER-OPTICS switch to OPTICS. 

Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) Is 
+28.0±3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero 
(CG 1211) and OPTIX 28V 800 cps 5%-90 ph (CG 1212) are not 
flashing on the CRT. 

Enter VERB 01 NOUN 10 Into Kl48. Press the ENTER pushbutton. Enter 
o? day lnt ° Pre ®* t* 6 ENTER pushbutton. Record AAAAA and the time 

Enter VERB 21 NOUN 02 into Kl48.Press the ENTER pushbutton. Enter 
& 3 e°8°6 PUahbUtt0n ‘ Entor AAAAA toto K148 - 

Enter VERB 06, NOUN 02 Into K148. Press ENTER. Enter 01300 Into 
K148. Press ENTER. Record Rl = BBBBB. 

Perform the following calculations: 

a. Bl J BBBBB) XSJ2 - cccc . c <H ra. In high order scaler channel 3) 

b. 23.3- CCCC. C - DDDDD Hrs. 

c. Add DDDDD to time of day recorded In step 1. 

DO NOT enter any of. the SM Misalignment tests within -0.2 hours of the 
time of day calculated in step 6.2.17.6c. This is the time at which the high 
order scaler, channel 3, will overflow. If a SM Misalignment test is 
being performed at this time, unacceptable test results will occur. 

Enter the following sequence into the Lower Equipment Bay (LEB) DSKY. 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

On the GW Indicator Control Panel set the following switches to the position 
indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to LO 

d. OPTICS MODE TO MAN 
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6.2.17.9 Enter the following into the DSKY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 « XXXXY 

6.2.17.10 Enter the following into the DSKY 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY', ENTER where Y 1 ia determined by Table n and XXXX is that 
recorded in 6.2.17.9. 


TABLE n 


Y (From 6.2.17.9) 

JL 

i 

2 

_aJ 

JL 

_5_ 

_6 

7 

_ XI _ 

LI 

-2. 

[U 

-2. 

UL 

JU 


7 


6.2.17.11 • Initiate the test by entering the following sequence into the LEB DSKY. 

a. VERB 57, ENTER 

b. 00003, ENTER 

6.2.17.12 Observe VERB 06 NOUN 61 flashing on the DSKY. The following data is 
displayed in R1 and R2 on the DSKY. 

a. R1 - +13500 

b. R2 * +xx. xxx (Site Latitude from Table I) 

TABLE I 


Test Site 
NAA 
MILA 
MSC 


Latitude 
+33.922 
+28.516 
+29.556 


6.2.17.13 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If the 
value displayed is other than +13500 in R1 and the correct Site Latitude in R2, 
correct the data by entering the following sequence into the DSKY. 

a. VERB 21, ENTER 

b. +13500, ENTER 

c. VERB 22, ENTER 

d. +xx. xxx, ENTER (+xx. xxx - Site Latitude from Table I) 

e. VERB 33, ENTER 

6.2.17.14 Observe VERB 21 NOUN 30 flashing on the DSKY. Enter the following 
sequence into the DSKY. 
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Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl « +xxx. xx (Yjjb Azimuth) 

b. R2 * ±xx. xxx (YNB Elevation) 

c. H3 = 00001 ^ 

If the data displayed is correct enter VERB 33 ENTER into the D8KY. If Rl 
and R2 do not contain the correct YNB azimuth and elevation, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx * 002.00 degrees, ENTER (Ynb azimuth) 

c. +xx. xxx a 02.000 degrees, ENTER (Y NB elevation) 

d. VERB 33, ENTER 


6.2.17.17 Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl ■ +xxx. xx (Zj^ Azimuth). 

b. R2 ■ ixx. xxx (Zjjb Elevation) 

c. R3 * 00002 

6.2.17.18 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl and 
R2 do not contain the correct ZkB azimuth and elevation, correct the data by 
entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx a 002.00 degrees, ENTER (Znb Azimuth) 

c. +xx. xxx a 02.000 degrees, ENTER (Znb elevation) 

d. VERB 33, ENTER 

6.2.17.19 Observe VERB 06 NOUN 61 flashing on the DSKY. The followii* data shall be 

: displayed inRl, R2 and R3. 

a. Rl * +xxx. xx (Target 1 Azimuth) 

b. R2 * axx. xxx (Target 1 Elevation) 

c. R3 * 00001 

6.2.17.20 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl and 
R2 do not contain the correct azimuth and elevation for Target 1, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. Txxx.xx * 000.10 degrees, ENTER (Target 1 Azimuth) 

c. axx. xxx a 00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 

6.2.17.21 Observe VERB 06 NOUN 61 flashing on the DSKY. The following d at a shall be 
displayed in Rl, R2 and R3. 


a. Rl * +xxx. xx (Target 2 Azimuth) 

b. R2 - axx. xxx (target 2 Elevation) 

c. R3 * 00002 
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6.2.17.22 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If R1 and 
R2 do not contain the correct azimuth and elevation for Target 2, correct the 
by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx« refcOOO. 10 degrees, ENTER (Target 2 Azimuth) 
o. ±xx.xxx±00.010 degrees, ENTER (Target 2 Elevation) 
d. VERB 33, ENTER 

6.2.17.23 Set the OPTICS MODE switch on the G&N Indicator Control Panel to ZERO. Wait 
15 seconds and return the OPTICS MODE switch to MAN. When VERB 51 NOUN 30 
flashes on the DSKY set the OPTICS MODE switch on the GUN Indicator Control 
Panel to CMC. The CMC will align the SXT to the Target 1 position. When the 
alig nm ent is complete as observed by no further movement of the Telescope Panel 
Angle Counters (TPAC), set the OPTICS MODE switch to MANUAL. 

6.2.17.24 Using die Optics Hand Controller, align die SXT StLos with Target 1 and pfress the 
MARK pushbutton. If satisfied that the MARK was good press the ENTER push¬ 
button. If not satisfied with MARK peess the MARK REJECT pushbutton and repeat 
this step. 

6.2.17.25 When VERB 51 NOUN 30 flashes on the DSKY set the OPTICS MODE switch to CMC. 
The CMC will align the SXT to the Target 2 position. When alignment is complete 
as observed by no further movement of the TPAC, set the OPTICS MODE switch 

to MANUAL. 

6.2.17.26 Using the Optics Hand Controller, align the SXT StLos with Target 2 and press the 
MARK pushbutton. If satisfied that the MARK was good press the ENTER push¬ 
button. If not satisfied with the MARK press the MARK REJECT pushbutton and 
repeat this step. 

NOTE: The following two MARKS must be performed as quickly as possible. In 
no case shall the time between the first and second MARK exceed two 
minutes. 

6.2.17.27 Repeat steps 6.2.17.23 through 6.2.17.26. 

6.2.17.28 In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DSKY and the test 
results shall be displayed. R1 and R2 on the DSKY shall display the misalignment 
of one of the horizontal PIPA's In arc seconds (Rl-whole, R2«fr actional). Record 
R1 and R2. (See Table II for PIPA displayed). 

6.2.17.29 Enter VERB 33 ENTER Into the DSKY. When VERB 06 NOUN 66 flashes R1 and R2 
on the DSKY shall display the misalignment of the second horizontal PIPA in arc 
seconds (R1 whole, R2 fractional). (See Table H for PIPA displayed.) Record 

R1 and R2. 

6.2.17.30 Enter VERB 34 ENTER Into the DSKY to terminate the test. 

6.2.17.31 Repeat steps 6.2.17.11 through 6.2.17.30 substituting position No. 00002 in 
6.2.17.14a 


Enter the following into the DSKY. 

a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER 

c. +00000, ENTER 


d. +00000, ENTER 

e. +00000* ENTER 
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Table IL Diaplav Conditions at Teat Completion 


Posi¬ 

SM Orientation 

Horizontal Misalignment Component 

tion 

X SM 

y sm 

Z SM 

6.2.17.28 

6.2.17.29 

1 

UP 

8W 

SE 

Ysm 

Z SM 

2 

SE 

SW 

DN 

^M 

y sm 

3* * 

SE 

UP 

SW 

% 

Z SM 


* Position 8 is not run in the Spacecraft because of GIMBAL LOCK con¬ 
siderations. 


6.2.17. S3 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 

6.2.17.34 Calculations 


6.2.17.34.1 a. Y SM misalignment ■ ( ) R1»R2 

b. Zg M misalignment * ( ) R1»R2 

c. Xsm misalignment■*'•( ) R1*R2 

d. Yg M misalignment - ( ) R1»R2 

6.2.17.34.2 . Enter the latest values from .6. 2; 16 IMU Performance Test. 


a. 

X PIPA bias - 

cm/sec^ 

b. 

Y PIPA bias - 

cm/sec 2 

0. 

Z PIPA bias - 

cm/sec 2 

d. 

B T - 210 (X PIPA bias) - 

arc sec. 

e. 

By - 210 (Y PIPA bias) -_ 

arc sec. 

f. 

B - 210 (Z PIPA bias) -_ 

arc sec. 


6.2.17.34.3 a. Y SM misalignment (Bias corrected) ■ 6.2.16.34. la - By ■ ar c see. 

b. Z SM misalignment (Bias corrected) - 6.2.16.34. lb - B % ■ _______ mrc sec. 

o. X SM misalignment (Bias corrected) - 6.2.16.34. lc - 8 X ■ ________ arc sec. 

d. y SM misalignment (Bias corrected) - 6.2.16.34. Id - By ■ ____ arc sec. 

The SM misalignments in each orientation, excluding PIPA bias, Shall not 
exceed *166 arc seconds. 

6.2.18 Gyrocompassing Test 

NOTE: Perform Master Initialization 6.2.5.3 before proceeding. 

6.2.18.1 Set the G/N POWER-OPTICS Switch on the LEB Lighting Control Panel to 

OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1630) is +28.0*3.0 
VDC. Verify that OPTX 28V 800 ops 1% zero (CG1211) and OPTX 28V 800 ops 
5%~ 90*h (CG 1212) are not flashing on the CRT. 
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6.2.18. 

6.2.18. 


6.2.18. 

6.2.18. 

6.2.18. 

6.2.18. 

6.2.18. 

6.2.18. 

6.2.18. 
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12314 LAKEWOOD •LVO.OOWNCV CALIFORNIA 

. cooe IOEWT. mo. 039S3 


APOLLO 04N Specification 
ND1002325 REVB 


NUMBER 

REVISION LETTER 

RACE 



1 1 1 1 1 1 1 



2 Enter the following into the D6KY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 ■ XXXXY 

3 Enter the following Into the D6KY. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

o. XXXXY', ENTER where Y* la determined by Table Hand XXXX la that 
recorded In 6.2.18.2. 

Table n 


Y (From 6.2.18.21] 

JL 


JL 

_L 



_6_ 

7 

_ Y'-- 1 


-2. 

JL 



Jj 

JL 

7 


Enter the following sequence Into the K-Start, pressing ENTER pushbutton after 
each entry. 

a. VERB 57, ENTER 

b. 00006, ENTER 

5 System shall advance to Gyrocompass System Test and display 01 on the CRT 
program display* 

6 On the CRT observe VERB 06, NOUN 61 flashing with some launch azimuth 
displayed In R1 ■ +xxx. xx. 

6.1 If the azimuth displayed la correct proceed to 6.2.18.5; If not, perform 
the following sequence: 

a. VERB 21, Press ENTER pushbutton 

b. +xxx. xx, press ENTER pushbutton (Correct Launch Azimuth) 

7 After verifying that the correct launch azimuth Is displayed In R1 on the CRT, 
Enter VERB 33 on the K-START and push the ENTER pushbutton. 

I Observe VERB 06 NOUN 61 flashing on the CRT with the following displayed 
In R1 and R2. 

a. R1 ■ axxx. xx, Nav. Base Azimuth (Zj^g) 

b. R2 * axx.xxx, Site Latitude 

1.1 Verify the data appearing In R1 and R2 and If correct proceed. If not correct, 
perform the following sequence: 

To correct Rl: 
a. VERB 21, ENTER 

■ b. +xxx.xx±000.50 degrees, ENTER (Znb Azimuth) 

To correct R2: 

a. Verb 22, ENTER 

b. +xx.xxx, ENTER (Correct Site Latitude from Table I) 
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REVISION LETTER 



ZT 1 1 1 1 EIZ 

PAGE 


6 . 2 . 18 .* 

6.2.18.10 

6 . 2 . 18.11 

6.2.1B.M 

6.2.18.13 

6.2*18.1* 

6.2.18.15 

6.2.18.16 

6.2*18.17 


After the cerrect date fer R1 ad R2 are verified emter 
. VERB 33 i»te the K-Start. Press the ENTER pushbuttea. 

Ok the CRT eb serve the PROGRAM display ehaage te 05 after 
apprexiaately 90 seceads. After apprexiaAtely 15 alautes, c 
ebserre the PROGRAM display ehaage te 02. 

After 120 aiautes set the OPTICS MODE svlteh ea the GdJV 
ladieater Ceatrel Paael te ZERO* 

Eater VERB 52 late the K-Start. Press the SHEER pushbuttea. 
Observe the PROGRAM display ea the CRT ehaage te 03* 

Whea VERB 06 NOUN 6l flash ea the CRT aad DSKY'a, laaure that 
R1 aad R2 display Target 1 azimuth aad elevatiea. 

a* R1 • 4-xxx.xx (Target 1 azimuth) 
b. R2 ■ 400.000 (Target 1 elevatiea) 

Verify the data appeariag la R1 aad R2 aad if cerrect, preceed. 
If aet cerrect, perferm the felleviag sequeace. 

a* VERB 24, ENTER 

b. 4XXX.XZ 4 000.0 1, ENTER (Target 1 aziauth) 

c. 400.0007 EKEER (Target 1 elevatiea) 

After the cerrect readlags fer R1 aad R2 are verified, eater 
VERB 33 late the K-Start. Press the ENTER pushbuttea* 

Whea VERB 06 NOUN 6l flash ea the CRT aad DSKY's, laaure that 
R1 aad R2 display Target 2 aziauth aad elevatiea* 

a* R1 ■ 4xxx.xx (Target 2 aziauth) 
b* R2 ■ 400*000 (Target 2 elevatiea) 

Verify the data appeariag la R1 aad R2 aad if cerrect preceed* 
If aet cerrect, peffera the felleviag sequeace* 

a* VERB 24, ENTER 

b* 4XXX.XX 4 000*01, ENTER (Target 2 aziauth) 
e* 400.000,"ENTER (Target 2 elevatiea) 

After the cerrect readlags fer Rlaad R2 are verified eater 
33 late the K-Start. Press the ENTER pushbuttea* 
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mill r~r~ 

PAGE 


6,2.18.18 


6 . 2 . 18 . 1 ? 


6 . 2 . 18.20 


6 . 2 . 18.21 


6.2.18.22 


6.2.18.2a 


6.2.18.24 


On the G&N Iadicater Central Panel net the OPTICS MODE swltcN 
te MAH and the CONTROILER SPEED te HI. Using the Optics Hand 
‘Controller, drive the SXP 8 tL 0 S te the approximate pesitien 
ef Target 1. 

Set the COHTROIIER SPEED switch an the G&H Indieater Central 
Panel te L0. Using the Optics Hand Centreller, align the 
SXP St LOS te Target 1 and press the MARK puahbutten. If 
satisfied that the MARK was goad, preceed. If net satisfied 
with MARK, press the MARK REJECT puahbutten and repeat the 
etep. 

Set the CONTROLLER SPEED switch te HI. Using the Optics 
Centreller, drive the SXP St LOS te the apprexlnate pesitien 
ef-Target 2 . 

Set the CONTROLLER SPEED switch te LO. Using the Optics Hnad 
C**treller, align the SXP St LOS te Target 2 and press the MARK 
puahbutten. If satisfied that the MARK was geed, press the ENTER 
puahbutten. If net satisfied, press the MARK REJECT puahbutten 
and repeat this stsp. 

On the CRT ebserve the fellewlng data displayed! 

a. VERB 06 NOUN 60 

b. R1 ■ +xx.xxx (X gyre elevmtlen errer, degrees) 

e. R2 - +xx.xxx iy gyre elevation errer, degrees) 

d. R3 - +xx.xxx (Z gyre azimuth errer, degrees) 

Record Rl, R2 and R3. 

Enter VERB 3k into the K-St art. Press the ENTER pushbutton. 
Observe the PROGRAM display an the CRT and DSKX's lndlcatescQ2. 
Set the OPTICS MODE switch an the G&N Indicator Central Panel 
te QRO. 

Repeat steps 6 .2.18.14through 6.2.18.22 far the next hour at 
the fallowing intervals. 

a. 15 minutes 

b. 30 minutes 

c. 45 minutes 

d. 60 minutes 
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REVISION LETTER 



1 1 1 1 1 1 1 

PACE 


6.2.18.25 

6.2.18.26 


6:2;it;27 


Eater VERB 36 late the K-Start. Press the ESTER pushbuttea. 

Eater VERB 4l HOUH 20 late the K-Start. Press the SHEER 
pushbuttea. Eater +00000 late the K-St art three tlaes. 

Press the ENTER pushbuttea after each entry. Set the G/N POWER- 
OPTICS Switch on the LEB Lighting Control Panel to OFF. 

Data Sheet" 


Line 

Step He. Pareneter 

Recerded Value 


6 . 2 . 18.22 



1 

X Gyre 

Elevation Errer 

+ £1 degrees 

2 

Y Gyre 

Elevatiea Errer 

T "R.7~ degrees 

3 

Z Gyre 

Azimuth Errer 

+ R.3 degrees 


6.2.18.24. a 



4 

X Gyre 

Elevatiea Errer 

+ R.l degrees 

5 

t Gyre 

Elevatiea Errer 

+ R.2 degrees 

6 

Z Gyre 

Azlauth Errer 

+ R.3 degrees 


6.2.l8.24.b 



7 

X Gyre 

Elevatiea Errer 

+ R.l degrees 

8 

T Gyre 

Elevatiea Errer 

+ R.2 degrees 

9 

Z Gyre 

Azlauth Errer 

_+ R.3 degrees 

7 .) 

6.2.l8.24tc 



10 

X Gyre 

Elevatiea Errer 

+ R.l degrees 

11 

T Gyre 

Elevatiea Errer 

+ R.2 degrees 

12 

Z Gyre 

Azlauth Errer 

+ R.3 degrees 


6.2.l8.24vd 



13 

X Gyre 

Elevatiea Errer 

+ R.l degrees 

14 

T Gyre 

1 

i 

n 

+ R.2 degrees 

15 

Z Gyre 

Azlauth Errer 

+ R.3 degrees 
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I 

"Mill n— 

RACE 


6.2.18.28 Calculations Sheet 

6.2.18,28.1 Record the most recent values of the following coefficients from 6.2.16, 
IMU Performance Test. 


a. NBDX - ( )_ 

b. NBDY ■ ( )_ 

c. NBDZ - ( )_ 

d. ADIAZ - ( )_ 

e. ADSRAY * ( ) _ 

6.2.18.28.2 Perform the following calculations. (Cos A. functions are provided in Table L) 


b. 

o. 


D (vert) 

D (v«rt) 

D (e««t) 

*tnrl) 

^(vert) 


- NBDX + ADIAZ 


* ( ) m eru 

- Sin (Launch As ) NBDX + 

Cos (Launch Az ) (BbDY + ADSRAYj 


" D (Vert) x 

-( ) _ 


12.8 + D 

3600 

meru" 


(east) x 


206 
cos X 


Table I 


Location 

Latitude \ 

Cos A. 

NAA 

33.921 

0.82985 

MILA 

28.516 

0.87868 

MSC 

29.556 

0.86993 
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I I I II FT 


6.2.18.28.3 Perform the following calculations using the recorded data 

• from 6.2.18.27 and 6.2.18.28.2. 

a. Z Gyre azimuth error 2 hrs (corrected) ■ line 3 - 0(.y*rt) 

'■>. Z Gyre azimuth error 2 hrs (corrected) ■ __________ 

Corrected Z Gyre azimuth error (corrected) shall be 0.00 
+ 0.57 degrees 

b. X Gyre elevation error (2 hr) ■ line 1 

X Gyre elevation error (2 hr) ■ ______ degrees 

e. X Gyre elevation error (2 hr) ■ line 2 

Y Gyro elevation error (2 hr) -_degrees 

The X and Y Gyro elevetlen errors shall be 
0.00 + 0.00 degrees* 

d. A Z Gyre azimuth error (3 hr) ■ line 3 - line 15 

A z Gyre azimuth error (3 hr) -_ degrees 

A z Gyre azimuth error shall be 0.00 + 0.06 degrees. 

e. A X Gyre elevation error (3 hr) » line 1 - line 13 

A * Gyro elevation error (3 hr) ■ ______ degrees 

t* A X Gyre elevation error (3 hr) - line 2 - line 14 

A 7 Gyre elevation error (3 hr) - _____ degrees 

A X and A X Gyre elevation error shall be 0.00 + 0.03 degrees. 


FORM MISI-M-X RCV. E-A4 
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6.2.19 CMC Voltage Margin Test 

6.2.19.1 Verify that the G&N IMU HTR MNA and MNB breakers are engaged, computer 
MNA and MNB breakers are engaged, IMU MNA and MNB breakers are not 
engaged, and the G&N Power-IMU switch on the LEB rightin g Control Panel is in 
die OFF position, 

6.2.19.2 On the IPSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

Caution: During the performance of this test the +4 VDC CMC Power Supply 
shall not be operated at less than +2.5 VDC or greater than 5.2 VDC (CG 1030). 
The +14 VDC CMC Power Supply shall not be operated at less than +8.5 VDC or 
greater than +17.0 VDC (CG 1020). The DSKY alpha numerics and status lamps 
shall be turned to the absolute minimum brightness for this test. 

Note: The flashing indication of the CMC Power Supplies on CRT may be dis¬ 
regarded for this test. The charts in Table I may be used to determine 
approximate values for the ,l XX.X" values of C-156 voltage dial settings 
corresponding to various power supply voltages. 

6.2.19.3 Units R-154, insert 0001. Verify, and execute. 

6.2.19.4 Insert in C-156, -040001244 and execute. Verify on CRT that GV0116 is between 
-3.0 and -5.0 vdc. 

6.2.19.5 Insert in C-156 -650001234 and execute. Verify on CRT that GV0106 is between 
-4.0 and -6.0 vdc. 

6.2.19.6 Units R-154, insert 0111. Verify and execute. 

6.2.19.7 Observe CG 1020, +14 VDC Power Supply, and CG 1030, +4 VDC Power Supply on 
CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting each C Start entry imfl l 

CG 1020 is 12.1, +0.1, -0.0 vdc and CG 1030 is 3.40, +0.03, -0.00 vdc. 

6.2.19.8 Initiate CMC Self Check by inserting the following in K—148. 

a. ERROR RESET 

b. VERB 21, NOt N 27, ENTER 

c. 77777, ENTER 

Wait 200 seconds. 

6.2.19.9 Insure that the DSKY RESTART lamp does not light, and that 

a. VERB 05 NOUN 31 

b. R1 - 01102 

does not appear on DSKY. 

6.2.19.10 Set INHIBIT VOLTAGE FAIL switch to OFF on PSAAM. 

Verify that DSKY RESTART lamp is lighted. Disregard other DSKY indications. 

It RESTART lamp does not light, repeat 6.2.19.3. 
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RAGE 

L_ 

1 1 1 1 1 1 1 

6.2.19.11 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 

Insert into fl 

[-148: 


0. 77777, ENTER 

6.2.19.12 Units R-154, insert 0001. Verify and execute. 

6.2.19.13 Insert in C-156 +108001244 and execute. Verify on CRT that GV0116 is 
between +0.8 and +11.8 vdc. 

6.2.19.14 Units R—154, insert 0111. Verify and execute. 

6.2.19.15 Observe CO 1020, +14 VDC Power Supply on CRT. Repeat 6.2.19.12 
through 6.2.19.14 adjusting the C Start entry until CG 1020 is 16.4, +0.0, 
-0.1 vdc. 


6.2.19.16 


6.2.19.17 


6.2.19.18 


6.2.19.19 

6.2.19.20 


Press ERROR RESET on K-148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and th at; 

a. VERB 05, NOUN 31 

b. Rl- 01102 

does not appear on DSKY. 

Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other DSKY indications. If RESTART 
lamp does not light, repeat 6.2.19.11 through 6.2.19.17 measuring CG 1020 
and CG 1030 at PSAAM interface instead of CRT. 

Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
C. 77777, ENTER 

Units R-154, insert 0001. Verify and execute. 

Insert in C-156, +092001234 and execute. Verify on CRT that GV0106 Is 
between +8.2 and +10.2 vdc. 


6.2.19.21 Units Rr 154, lnoert OlTIV Verify sad execute*; r. 

6.2.19.22 Observe CG 1030, +4 VDC Power Supply on CRT. Repeat 6.2.19.19 through 
6. 2.19.21 adjusting the C Start entry until CG 1030 is 4.60, +0.00, -0.03 vdc. 

6.2.19.23 Press ERROR RESET.on K-148. Wait- 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that: 

n. VERSUS* NOUN 31 

b. R 1*01102 does not appear on DSKY. 
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6.2.19.24 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other DSKY indications. If RESTART 
lamp does not light, repeat 6.2.19.18 through 6.2.19.24 measuring CG 1020 
and CG 1030 at PSAAM interface instead of CRT. 

6.2.19.25 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148; 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 

0. 77777, ENTER. 

6.2.19.26 Units R-154, insert 0001. Verify and execute. 

6.2.19.27 Insert in C-156, -040001244 and execute. Verify on CRT that GV0116 is 
between >:3.0 and -5.0 vdo. 

6.2.19.28 Units R-154, insert 0111. Verify and execute. 


6.2.19.31 


Observe CG 1020, +14 VDC Power Supply on CRT. Repeat 6.2.19.26 through 
6. 2.19.28 adjusting the C Start entry until CG 1020 is 12.1, +0.1, -0.0 vdc. 

Press ERROR RESET on K-148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that: 

a. VERB 05, NOUN 31 

b. R1 - 01102 

does not appear on DSKY. 

, Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other DSKY indications. If RESTART 
lamp does not light, repeat 6.2.19.25 through 6.2.19.31 measuring CG 1020 
and CG 1030 at PSAAM interface instead of CRT. 


Units R-154, insert 0000. Verify and execute. 

Terminate CMC Self-Check by inserting into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 00000, ENTER 


Ensure that CG 1020, +14 VDC Power Supply Indication Is +14.0, *0.4, and 
that CG 1030, +4 VDC Power Supply indication Is +4.00*0.20 VDC os CRT. 
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C-/SC, ±XX.X00/2.44 
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-9 -8-7 -6> -S’- 


r -£-£-4-3-2-! O / 2 . 3 4 S~ c, 1 e 3 /c ///£. /3* 

/ice C0AJ7-&OL. s/QLT/iee(xxx.X) 

TABLE" JT 
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6.2.21.2.8 Record CRT indications 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT +16.88 *1.65 degrees 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT -16.88 *1.65 degrees 

c. 00 2249 YAH ATT ERROR - CDU DAC CUT +16.88 *1.65 degrees 

6.2.21.2.9 Insert in 10.48 

a. VERB 33, ENTER 

6.2.21.2.10 Observe on CRT 


». V 09 
b. R1 
e. R2 
d. R3 


HOI 


Flashing - 
400160 

-00160 

400160 


6.2.21.2.11 Record CRT indications 


a. OG 2279 

b. 00 2219 

c. 002249' 


ROLL ATT ERROR - CDU DAC OUT 
PITCH ATT ERROR - CDU DAC OUT 
YAW ATT ERROR - CDU DAC OUT 


6.2.21.2.12 Insert in K148 


46.95 *0.69 degrees 
-6.95 *0.69 degrees 
46.95 *0.69 degrees 


a. VERB 33, ENTER 
6.2.21.2.13 Observe on CRT 


a. V 06 

N01. 

Flashing 

b. R1 


400135 

c. R2 

. 

-00135 

d. R3 


400135 


6.2.21.2.14 Record CRT indications 


a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

e. CG 2249 YAW ATT ERROR - CDU DAC OUT 

6.2.21.2.15 Insert in KL48 


+5.88 *0.59 degrees 
-5.88 *0.59 degrees 
+5.88 *0.59 degrees 


a. VERB 33, ENTER 
6.2.21.2.16 Observe on CRT 


v o« 

HOI 

Flashing 

R1 


400090 

R2 


-00090 

R3 


400090 
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6.2.21.2.17 Record CRT indications 


a. CO 2279 

b. CG 2219 

c. CG 2249 


ROLL ATT ERROR - CDU DAC OUT 
PITCH ATT ERROR - CDU DAC OUT 
YAW ATT ERROR - CDU DAC OUT 


6.2.21.2.IB Insert in KL48 


♦3.93 *0.39 degrees 
-3.93 ± 0.39 degrees 
+3.93 ‘0.39 degrees 


a. VERB 33, ENTER 
6.2.21.2.19 Observe on CRT 


a. V D« HOI 

b. R1 

c. R2 

d. R3 


Flashing 

+00000 

+00000 

-00090 


6.2.21.2.20 Record CRT indications 


a. OG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. OG 2219 PITCH ATP ERROR - CDU DAC OUT 

c. OG 2249 YAW ATT ERROR - CDU DAC OUT 

6.2.21.2.21 Insert in J0.48 


0.00 ±0.19 degrees 
0.00 tO.19 degrees 
•3.93 to.39 degrees 


a. VERB 33, HFTER 
6.2.21.2.22 Observe on CRT 


V 06 

HOI 

Flashing 

R1 


-00090 

R2 

. 

+00090 

R3 


-00135 


6.2.21.2.23 Record CRT indications 


a. OG 2279 ROLL ATT ERROR - CDU DAC OUT -3.93 to.39 degrees 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT , +3.93 to.39 degrees 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -5.88 to.59 degrees 

6.2.21.2.24 Insert in KL48 

a. VERB 33, ENTER 

6.2.21.2.25 Observe on CRT 


a. V 06 101 Plashing 

b. R1 -OOI35 

e. R2 +00135 

d. R3 -00160 
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6.2.21.2.35 Record CRT indications 

a. CO 2279 ROLL ATT ERROR - CIXJ DAC OUT -16.88 ±1.65 degrees 

b. CO 2219 PITCH ATT ERROR - CDU EAC OUT +16.68 tl.65 degrees 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 0.00 ±0.19 degrees 

6.2.21.2.36 Insert in KL48 

ENTER 
ENTER 
ENTER 
ENTER 


a. V 21 N01 

b. 02545 

c. 03302 

d. V 33 


6.2.21.2.37 Observe on CRT 


a. V 9? 

b. NO ATT 

c. R1 

d. R2 

e. R3 


N03 


Flashing 

ON 

+00000 approximately 
+00000 approximately 
+00000 approximately 
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6.2.21.3 TVC Test 

6.2.21.3*1 The G/N Autopilot Control and SFS Heady discretes be 

applied to the G/lf interface. 

6.2.21.3*2 Set the OPTICS MODE selector on the Indicator Control panel 
to MAN. 


6.2.21.3.3 Insert in KL48 


a. VERB 33, ENTH1 


6.2.21.3.* 

Observe on CRT 




a. V 01 

b. R1 

c. R3 

N 10 

Flashing 

X7373 

00030 

6.2.21.3.5 

Insert in 1CU8 




a. V 33 

ENTER 


6.2.21.3.6 

Observe on CRT 




a. V 01 

b. R1 

c. R3 

NOUN 10 

Flashing 

37777 

00031 

6.2.21.3.T 

Insert in KLb& 




a. V 33 

ENTER 


6.2.21.3.8 

Observe on CRT 




a. V 08 

b. R1 

c. R2 

d. R3 

N 03 

Flashlr^ 

+OO385 

-OO385 

•100003 

6.2.2.3*9 

Record CRT indications 



a. CG 3722 

b. CO 3721 

TRUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 

6.2.21.3.10 

Insert in KL*8 




a. VERB 33, 

ENTER 



+16.88 *1.00 degrees 
-16.88 *1.00 degrees 
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6.2.21.3.11 Observe on CRT 



a. V 0$ 1 03 

Plashing 


b. R1 

400384 


c. R2 

-00384 


d. R3 

400003 


e. HO ATT 

OFF 


6.2.21.3.12 Record CRT indications 



a. 0G 3722 TRUNNION CDU DAC OUTPUT 

4-16.88 *1.00 degrees 

b. CG 3721 SHAFT CDU DAC OUTPUT 

-16.88 ±1.00 degrees 

6.2.21.3.13 Insert in KL48 



a. VERB 33, ENTER 



6.2.21.3.1^ Observe on CRT 



a. V 06 N 03 

Flashing 


b. R1 

400160 


c. R2 . 

-00160 


d. R3 

400003 


6.2.21.3.15 Record CRT indications 



a. 00 3722 TRUNNION CDU DAC OUTRJT 

46.95 ±0.4l degrees 

b. 00 3721 SHAFT CDU DAC OUTPUT 

-6*95 ±0.41 degrees 

6.2.21.3.16 Insert In KL48 



a. VERB 33, INTER 



6.2.21.3.17 Observe on CRT 

. 


a. V 96 ■ 03 

Flashing 


b. R1 

400135 


c. R2 

-00135 


d. R3 

400003 


6.2.21.3.IB Record CRT indications 



a. CG 3722 TRUNNION CDU DAC OUTPUT 

+5.88 ±0.35 degrees 

b. OG 3721 SHAFT CDU DAC OUTPUT 

-5.88 ±0.35 degrees 

6.2.21.3.19 Insert in KL48 



a. VERB 33, ENTER 


Page m 


FORM Miat-M-1 MV. I 







ND 1002325 - 


Specific at'* 


NORTH AMERICAN AVIATION, INC. 
SPACE and INFORMATION SYSTEMS DIVI8ION 

13214 LAKEWOOD BLVO. OOWNEV CALIFORNIA 


APOLLO GAN Specification 
ND1002325BEV D 


CODE IDENT. NO. 039S3 

INUMBER 

REVISION LETTER 

PACE 

J___ 

-M111 i~r~ 


6 .2.21.3*20 Observe on CRT 


a. 

V 06 

N 03 

Flashing 

b. 

FI 


+00090 

c. 

R2 


-00090 

d. 

R3 


+00003 


6.2.21.3.21 Record CRT indications. 

a. CG 3722 TRUNNION CDU DAC OUTPUT +3.93 ±0.24 degrees 

b. 00 3721 SHAFT CDU DAC OUTPUT - 3.93 ±0.24 degrees 

6*2.21.3*22 Set the OPTICS CONTROLLER SPEED Svitch on the Indicator Control 
panel to HI. 

6.2.21.3.23 Insert in 10.48 

a. VERB 33.ENTER 

6.2.21.3.24 Observe on CRT 


a« V 06 H 03 Flashing 

b. R1 -KXXXX) 

c. R2 400000 

d. R3 +00003 


6.2.21.3.25 While holding the Optics Hand Controller up and left (45*) no 
longer than 10 seconds, record CRT indications. 


a. OG 3722 

b. OG 3721 


TRUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 


0.00 ± 0.19 degrees 
0.00 ± 0.19 degrees 


6.2.21.3.26 Insert in Kl48 

a* VERB 33, HITffi 

6.2.21.3.27 Observe on CRT 

a* V 06 N 03 

b. R1 

c. R2 

d. R3 

6.2.21.3*26 Record CRT indications 


Flashing 

-00090 

+00090 

+00003 


a. 00 3722 

b. OG 3721 


TRUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 


-3*93 + .24 degrees 
♦3*93 + .24 degrees 


p«g* m 
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6.2.21.3.29 Set the OPTICS MODE Switch cm the Indicator Control panel to Z®0 
for 30 seconds, then return to MAN. 

6 . 2 . 21 . 3.30 insert in KL48 

a. VERB 33, ENTER 

6.2.21.3.31 Observe on CRT 


V @6 

N 03 

Flashing 

R1 


-00135 

R2 


+00135 

R3. 


+00003 


6.2.21.3.32 Record CRT indications 

a. OS 3722 TRUNNION CI*J DAC OUTPUT -5.88 to .35 degrees 

b. OS 3721 SHAFT CEU DAC OUTPUT . +5.88 ±0.35 degrees 

6.2.21.3.33 Insert in KL48 

a. VERB 33, ENTER 

6.2.21.3.34 Observe on CRT 


V 99 

N 03 

Flashing 

R1 


-00160 

R2 


+00160 

R3 


+00003 


6.2.21.3.35 Record CRT indications 

a. CO 3722 TRUNNION CTU DAC OUTPUT -6.95 *0.41 degrees 

b. CO 3721 SHAFT CDU DAC OUTPUT 46.95 ±0.4l degrees 

6.2.21.3.36 Insert in Kl48 


a. VERB 33, ENTER 

6.2.21.3.37 Observe on CRT 


V 99 

N 03 

Flashing 

HI 


-00384 

R2 


+00384 

R3 


+00003 
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KD . 001325 A 


Signal 


1020 

1030 

1040 

1051 

1052 
1070 
1100 
1110 
1201 
1202 
1203 
1207 
1211 
1212 
1220 
1331 
1336 
1500 
1510 
1520 
1530 
2001 
2021 
204l 
2108 
2112 

2113 

2117 

2120 

2138 

2142 

2143 
2147 
2150 

2168 

2172 

2173 

2177 

2lB0 


\ l ‘ . tier] 
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APPENDIX I 


Nomenclature 


+14 VDC CMC SUPPLY 

+4 VDC CMC SUPPLY 

+120 VDC PIPA SUPPLY 

+20 VDC PIPA SUPPLY 

-20 VDC PIPA SUPPLY 

+4 VDC CDU SUPPLY 

-28 VDC SUPPLY 

2.5 VDC TM BIAS 

IMU 28V .8KC 1* 0* RMS 

IMU 28V .8 KC 5* - 90° RMS 

IMU 28V .8KC 0* RMS 

PH DIFF IMU 5f 0*, -90* 

OPTX 28V .8KC 1+ 0° RMS 

OPTX 28V .8KC 5 f -90° RMS 

PH DIFF OPTX ljt IMU 1* 

3.2 KC 28V SUPPLY 
PH DIFF 3.2 KC 28V/CMC SYNC 
+28 VDC IMU OPERATE BUS 
+28 VDC IMU STANDBY BUS 
+28 VDC CMC OPERATE BUS 
+28 VDC OPTX OPERATE BUB 
X PIPA SG 0/P 
Y PIPA SG 0/P 
Z PIPA SG 0/P 
IG SERVO ERROR QUAD 
IG IX RESOLVER 0/P SIN 

IG IX RESOLVER 0/P COS 
IG SERVO ERROR IN PHASE 
IG TORQUE MOTOR CURRENT 

MO SERVO ERROR QUAD 
MO IX RESOLVER o/P SIN 
MG IX RESOLVER o/P COS 
MO SERVO ERROR IN PHASE 
MO TORQUE MOTOR CURRENT 

OG SERVO ERROR QUAD 
OG IX RESOLVER o/P SIN 
OG IX RESOLVER O/P COS 
OG SERVO ERROR IN PHASE* 

OG TORQUE MOTOR CURRENT 


G&N Test 

PSAAM and/or SCA 

Requirement 

Uncertainty f of 
Full Scale 

+14.0 ± 0.4 VDC 

Of 

+4.00 A 0.2 VDC 

of 

+120 ±6.0 VDC 

if 

+20.0 ± 1.2 VDC 

of 

-20 ± 2 VDC 

of 

+4.0 ± 0.2 VDC 

Of 

-27.5 ± 6.0 VDC 

of 

♦2.50±0.05TDC 

of 

28.00 ± 0.56 VRMS 

if 

28.0 ,± 1.4 VRMS 

1.5* 

28.Oi 2.1 VRMS 

1-5* 

90 ± 10* 

Jf 

20.00' ♦ 0.56 VRMS 

1.5* 

28.00 ±1.48 VRMS 

1.5* 

0 # ± 10* 

Jf 

28.6 ±0.56 VRMS 

If 

• 0° ± 10* 

If 

28.8 A 3VDC 

of 

28.8 ± 3 VDC 

of 

28.8 ± 3 VDC 

of 

28.8 ± j VDC 

of 

5 VRMS max 

Jf 

5 VRMS man 

3 f 

5 VRMS max 

3 f 

0.0 ± 1.2 VRMS 

Jf 

(18.38 ± 1.84) 

2.5* 

19.65 ± O.98VRMS © 45* 

19.65 ± o. 98 vrms © 45* 

2.5* 

0.0 ± 60mv RMS © null 

2 f 

0.125 amp max during Fine 2$ 

Alignment Tbrquing 

0.0 ± 1.2 VRMS 

3 f 

19.65 ± 0.98 VRMS © 45* 

2.5* 

19.65* ± 0.98 VRMS © 45* 

2.5* 

0.0 ± 60 mv rms © null 

2* 

0.125 amp max during 

2 f 

Fine Align Torquing 


0.0 ± 1.2 VRMS 

Jf 

19.65 ± 0.98 VRMS © 45° 

2.5* 

19.65 ± 0.98 VRMS ©45° 

2.5* 

0.0 ± 60mvRMS © null 

2* 

0.125 amp max during 

2 f 

Fine Align Torquing 



north AMERICAN aviation, inc. APOLLO G&N Specification 

SPACE and INFORMATION SYSTEMS DIVISION ujA»vuM»n»iuu 

taai* LAKEWOOD BLVD. OOWNEV. CALIFONNIA ND1002325 REV D 

COOE IOEMT. NO. 039S3 


REVISION LETTER I 

PACE 


Signal 

Nomenclature 

Requirement Uncertainty t c 

Full Scale 

CG 2219 

PITCH ATT ERROR - CDU DAC 0/P 

5.06 ± 0.5 VRMS e 17 * 

2 * 

CG 2220 

IG ‘CDU FINE ERROR 

0.0 ± 0.07VRMS e null 

1 * 

CG 2221 

IG CDU COARSE ERROR 

0.0 ± 0.68 VRMS ©null 

a 

CG 2249 

YAW ATT ERROR-CDU DAC O/P 

5.06 ± 0.5VRMS £ 17° 

2$ 

CG 2250 

MG CDU FINE ERROR 

0.0 ± 0.07VRMS 6 null 

1 * 

CG 2251 

MG CDU COARSE ERROR 

0.0 ± 0.68VRMS @ null 

1 % 

CG 2279 

ROLL ATT ERROR-CDU DAC 0/P 

5.06 ± 0.5VRMS ©17 # 

2 # 

CG 2280 

OG CDU FINE ERROR 

0.0 ± 0.07 VRMS 2 null 

1 $ 

CG 2281 

OG CDU COARSE ERROR * 

0.0 ± 0.68 VRMS 

1$ 

CG 2300 

PI PA TEMPERATURE 

130 ± 1.5 # F Operate Mode 

o* 

CG 3011 

TRUNNION CDU FINE ERROR 

0.0 ± 0.07VRMS @ null . 

1 * 

CG 3021 

SHAFT CDU FINE ERROR 

0.0 ± 0.07VRMS 6 null 

1 * 

CG 3H7 

SXT SHAFT SERVO ERROR IN PH 

2 VRMS max 

2% 

CG 3118 

SXT TRUNNION SERVO ERROR IN PHASE 2 VRMS max 

2 i 

CG 3140 

SXT SHAFT TACH C/P 

3.1 * 1.1VRMS % Hi Rate 

2 * 

CG 3145 

SXT SHAFT MTR CONTROJ. WINDING 

3.3 * 1.3VRMS # Hi Rate 

2 i 

CG 3150 

SXT TRUNNION TACH 0/P 

3*3 * 1.3VRMS £ Hi Rate 

2$ 

CG 3155 

SXT TRUNNION MTR CONTROL WINDING O .85 ± 0.35VRMS 

at Hi Rate 

2 i 

CG 3160 

SCT SHAFT TACH 0/P 

3.3 ± 1.3 VRMS £ Hi Rate 

2$ 

CG 3170 

SCT TRUNNION TACH o/P 

0.85 * 0.35VRMS @Hi Rate 

2$ 

CG 3721 

SHAFT CDU DAC O/P 

5.06 ± 0.50VRMS @17* 

1 * 

00 3722 

TRUNNION CDU DAC O/P 

5.06 ± 0.50VRMS £ 17* 

1 * 

CG 4300 

CMC TEMP 

87.5±42^ 5 # F 

0 * 

CG 6020 

PIPA CAL MODULE TEMP 

72.5±27.G?r 1 

0 * 

CG 6021 

IMU 800 cps 5* TEMP (PSA) 

90afc30*F . / 

0 * 

CG 2301 

IRIG TEMPERATURE 

135 ± 2.5 # F in Operate 

0 * 


All uncertainties specified above and those due to instrumentation in the ACE 
equipment shall be root sum squared with the basic system tolerances to yield 
an acceptable tolerance for use when testing the G&N System in the spacecraft. 
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ADDENDUM I 

SCOPE: The following changes are required to make ND1002325 applicable as GW System 
technical support documentation for CSM 101. 

Addition 1: Page 52 paragraph 6.2.7.2.7. Add the following: 

During this 12 minute period monitor IG TORQUE MOTOR CURRENT 
(CG 2120) on the CRT. This measurement shall not exceed 0.125 amp. 

Addition 2: Page 53 paragraph 6.2.7.3.5. Add the following: 

During this 12 minute period monitor OO TORQUE MOTOR CURRENT 
(CG 2180) on the CRT. This measurement shall not exceed 0.125 amp. 

Addition 3: Page 55, paragraph 6.2.7.4.5. Add the following: 

During this 5 minute period monitor MG TORQUE MOTOR CURRENT 
(CG 2150) on the CRT. This measurement shall not exceed 0.125 amp. 

Addition 4: Page 42. Add 6.2.4.14 on the Event Recorder verify that the IMU HTR 
CURRENT (CG 2302) discrete and IMU BLOWER CURRENT (CG 2303) 
discrete are cycling on and off. 

Addition 5: Page 74 paragraph 6.2.13.6. Add the following step prior to 6.2.13.6: 

During the Trunnion Slew Rate Test HI Speed (6.2.13.6) monitor and 
verify the following signals on the CRT. 

Signal Requirement 

a. SXT TRUNNION TACH O/P (CG 3150) 3.3±1.3 VRMS 

b. SCT TRUNNION TACJI O/P (CG 3170) -0.85*0.35 VRMS 

Addition 6: Page 73 paragraph 6.2.13.9. Add the following step prior to 6.2.13.9: 

During the Shaft Slew Rate Test - HI speed (6.2.13.9) monitor and verify 
the following signals on the CRT. 

Signal Requirement 

a. SXT SHAFT TACH O/P (CG 3140) ' :■ . ' 3. 3*1.3 VRMS 

b. SCT SHAFT TACH O/P (CG 3160) -3.3±1.3 VRMS 

Addition 7: Page 77 paragraph 6.2.13.18. Add the following step prior to 6.2.13.18: 

During the Trunnion Slew Rate Test LO Speed monitor and verify the following 
. signal on the CRT. 

Signal Requirement 

a. TRUNNION CDU FINE ERROR (CG 3011) *. 07 VRMS MAX. 
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Addition 8: Page 77 paragraph 6.2.13.21. Add the following step prior to 6.2.13.21: 

During the Shaft Slew Rate Test LO Speed Monitor and verify the following 
signal on the CRT. 

Signal Requirement 

a. SHAFT CDU FINE ERROR (CG 3021) A. 07 VRMS MAX 

Addition 9: Page 17 paragraph 6.1.2.1. Add new paragraph 6.1.2.1.5 as follows: 

Data from the on board tape recorder shall be made available and the 
following signals verified. * 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

O. VIB NB YAW (CG 6003) 
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ADDENDUM Q 

Scope: The following changes are required to make ND1002325 applicable as GAN System 
technical support documentation for systems containing SUNDIAL C test ropes. 

Change:!.: Pages 56 through€3, paragraphs 6.2.9.1.4, 6.2.9.2a, 6.2.9.3a, 6.2.9.5a, 

6.2.9.6a, 6.2.9.7a, S.2.9.6, 6.2.9.10a, 6.2.9.11a, 6.2.9.13a, 6.2.9.15a, 

6.2.9.16a, 6 . 2. 9 . 22. In each of these paragraphs change "VERB 06 NOUN XX 
flashing*' to "VERB 33 NOUN XX flashing." 


Change 2: Pages 111 through 120, paragraphs 6.2.21.2.2a, 6.2.21.2.4a, 6.2.21.2.7a, 
6.2.21.2.10a, 6.2.21.2.13a, 6.2.21.2.16a, 6.2.21.2.19a, 6.2.21.2.22a, 
6.2.21.2.25a, 6.2.21.2.28a, 6.2.21.2.31a, 6.2.21.2.34a, 6.2.21.2.37a, 
6.2.21.3.8a, 6.2.21.3.11a, 6.2.21.3.14a, 6.2.21.3.17a, 6.2.21.3.20a, 
6.2.21.3.24a, 6.2.21.3.27a, 6.2.21.3.31a, 6.2.21.3.34a, 6.2.21.3.37a, 
6.2.21.3.40a, In each of these steps change "V06" to "V33". 
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5.1.2.5 


5.1.2.6 


Failure of the GW System to pass any examination or test specified 
herein shall tentatively classify the G&N System as nonconforming. 
The normal test sequence may be continued on determination of the 
cause of the aomcenfexmaaee if not detrimental to the GW System 
on other interfacing subsystems. Hi is determination shall have the 
concurrence of the GW contractor test team. All nonconformance 
shall be investigated and cleared by waiver (FNN) ysorrection of 
test specification, or hardware replacement. The suspected 
malfunctioning hardware shall be removed and returned to the 
laboratory, where the malfunction shall be verified. Only after 
malfunction verification shall a flight certified replaceable unit 
be installed in the GW System. 

The GW System shall be operating in STANDBY mode with CMC power 
applied for a m inimu m of two hours prior to torquing of inertial 
components. In the event STANDBY or CMC power is interrupted, an 
equivalent time period shall be allowed when power is restored 
before transfer to the OPERATE mode, except that when the Interval 
of interruption exceeds two hours, a two-hour warmup period shall 
be mandatory. Exceptions to the above are noted in 6.2.5*2. 

The interruption of +28 VDC power to the GW System through the 
Main A and Main B power busses shall be cause for the m 
M odule GW System operator to imnediately initiate the Emergency 
shutdown procedure (6.1.4) to preclude damage to the GW System. 

The SCT and SXT eyepieces shall be stowed whenever the instruments 
are not In use to preclude damage to them* It shall be necessary to install 
the eyepieces when testing* requires use of the instrument. 

To preserve the operational life of the components of the MDC and LEB 
DSKY*s, the monitor routines shall be used only when required by test 
procedure or troubleshooting. Such routines shall be terminated as quickly 
as possible in the test flow. Computer routines which cause the D6KY 
display to flash (either requesting data or displaying data) shall also be 
terminated as quickly as possible. 

5.1.2.10 To reduce the possibility of the optics driftli« into the stops the Optics 
Speed switch should be set to LO whenever the optics Is to be ON and not 
used for any appreciable time. 


5.1.2.7 


5.1.2.1 


5.1.2.9 


FORM MIII-M-t RCV. 
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5.4.2 Failure of the D criteria for IRIG and PIPA parameters. 


5.4.2.1 If Di, I>2» or D3 exceeds Its maximum value as specified In Table D Paragraph 
0.2.10.10.8 for any BUG or PIPA, a retest sequence shall be Initiated as 
below: 



RETEST SEQUENCE 

The retest sequence shall be performed only for the test positions Indicated In 
the table below, corresponding to the original out-of-spec parameter. In 
addition, selected other parameters shall be recalculated and qualified ner 
Table D. 


0. o.s 

PARAMETER 

PERFORM 

POSITIONS 

PARAMETERS TO BE REQUALIFIED 

NBDY 

_L_ 

NBDY 

NBDZ 

1 thru 2 . 

NBDZ. NBDY, X PIPA S. F. error, X PIPA bias 

NBDX 

1 thru 3 

NBDX, NBDZ, NBDY, X PIPA 8. F. error, X PIPA 
bias. ADIAX 

ADSRAY 

1 thru 4 

ADSRAY, NBDX, NBDZ, NBDY, X PIPA S. F. error, 

X PIPA bias, ADIAX, ADIAZ, Z PIPA 8. F. error, 

Z PIPA bias 

ADSRAZ 

1 thru 9 

ADSRAZ, ADSRAY, NBDX, NBDZ, NBDY, X PIPA 8. F. 
erronX PIPA bias, ADIAX, ADIAZ, Z PIPA 8. F. error 
Z PIPA bias, ADSRAX, Y PIPA 8. F. error, Y PIPA 
bias. 

ADSRAX 

1 thru 7 

ADSRAX, ADSRAY, NBDX, NBDZ, NBDY, X PIPA 

8. F. error, X MPA bias. ADIAX, ADIAZ. Z PIPA, 8. F. 
error. Z PIPA bias. Y pfPA RF/ error* Pipa h7*. 

ADIAY 

1 thru 10 

All 

ADIAZ 

1 thru 4 

ADIAZ, NBDX, NBDZ, NBDY, X PIPA 8. F. error, 

X PIPA bias, ADIAX, Z PIPA 8. F. error, Z PIPA 
bias. ADSRAY. 

ADIAX 

1 thru 3 

ADIAX, NBDX, NBDZ, NBDY, X PIPA 8. F. error, 

X PIPA bias 

X PIPA bias 
or SF error 

1 thru 2 

X PIPA 8. F. error, X PIPA bias, NBDZ* NBDY 

Z PIPA bias 
or SF error 

1 thru 4 

Z PIPA 8. F. error, Z PIPA bias, ADSRAY, NBDX, 
NBDZ, NBDY, X PIPA 8. F. error, X PIPA Mas, 

ADIAX. ADIAZ 

Y PIPA bias 
or 8. F. error 

1 thru 0 

Y PIPA S. F. error, Y PIPA bias, Z PIPA 8. F. error, 

Z PIPA bias, ADSRAY, NBDX, NBDZ, NBDY, X PIPA 

8. F. error, X PIPA bias, ADIAX, ADIAZ. 


MIBt-M-1 MV. 
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If D}, D 2 . or Dg exceeds its maximum value after the retest sequence is 
completed, the requirements of 5.4.2.2 (IRIQ) or 5.4.2.3 (PIPA) shall apply. 

If Dj f D 2 , and Dg are within tolerances specified in Table D after the retest 
sequence is completed, the original out-of-tolerance D terms calculated in 
paragraph 6.2.16.10.8 shall be exonerated. 

5.4.2.2 IRIG stability requirements 

5.4.2.2.1 Failure to be within the maximum values for D} or or Dg after the retest 
sequence shall constitute failure of the unit. 

5.4.2.3 PIPA stability requirements. 

5.4.2.3.1 Failure to be within the maximum limits of D} or D 2 or Dg after the retest 
sequence constitute failure of the unit. 

5.5 Retest subsequent to replacement of a malfunctioned assembly with that of a 

flight certified assembly shall be at the discretion of NASA Engineering. Table 
II can be used as a guide to determine general retest requirements. In all retest 
procedures, the test sequence of Figure 1 shall be adhered to. 

5-6 It is assumed that the Test Conductor has a working knowledge of the test 

equipment used; therefore, this procedure contains only the steps related 
directly to the GW System components. If any questions arise concerning the test 
equipment, the Test Conductor Aould refer to the pertinent operational manual « t 

5.7 The following requirements shall be completed before any of the tests in 

this specification are attempted. 

5.7.1 The GW System shall be Government Furnished Property. 

5.7.2 The installation of the GW System into the spacecraft shall have been completed 
as specified in Mechanical Installation Specification for Apollo Guidance Equipment 
Block E, MA0308-0107. 

5.7.2.1 Interfacing systems (8CS, C 4IS, EPS, ECS) shall have been verified to conform 
to loading and operational requirements as specified by the appropriate ICD. 

5.7.2 All ACE equipment shall have been qualified in accordance with the respective 

quality assurance specifications prior to use with the GW System. 


Mlll-H-I MV. M4 
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6.2 

6.2.1 

6.2.1.1 

6.2.1.2 

6.2.1.3 

6 . 2 . 1.4 

6.2.1.4.1 

6.2.1.4.2 

6.2.1.4.S 

6.2.1.4.4 

6.2.1.4.5 

6.2.1.4.6 

6.2.1.4.7 

6.2.1.4.8 
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Test Procedures 

Application of Standby Power to GAN System 

Verify that spacecraft power checks, to Include polarity and magnitude on 
Spacecraft Power Connector, have been made as specified In 6.1.3. 

All power and control switches on the GIN Indicator Control Panel shall be 
placed In the OFF or neutral position. 

The Inertial Component Temperature Controller (ICTC) shall be supplylig 
Inertial component heater power to the GAN System through the PSA, Connector 
No. 45J2. 

Computer Power On 

Set GAN COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed In). 

NOTE: Restart Lamp may Illuminate, If it does, disregard and press 
RSET on the DSKY. 

Set the POWER-AC1 and AC2 breakers on the Right Hand Circuit Breaker Panel 
to ON (breakers pushed In), and position G/N POWER switch to AC1. 

Set the computer numerical display lights to the minimum acceptable brightness 
fay rotating the BRIGHTNESS Controls on the MDC and LEB Lightly Control 
Panels. 

The +28 VDC CMC OPERATE voltage (CG 1520) shall be +28.8*3 VDC. Verify 
CRT Indication. 

Using DSKY, enter VERB 36, ENTR, then press RESET. All computer alarms 
on the Main Display Console (MDC), LEB CMC DSKY and CRT shall clear. 

The voltage output of the +4 VDC CMC supply shall be +4.00*0.20 VDC 
(CG 1030). The value on the CRT shall be recorded. 

The voltage output of the +14 VDC CMC supply shall be +14.0*0.4 VDC, 

(CG 1020). The value on the CRT shall be recorded. 

Verify that the CMC Is In the Backup Mode by monitoring on the CRT that the 
Program Indicates 00, and the Program readouts on the MDC and LEB AGC 
DSKY Indicate 00. 


M»y MIM.I 


*BV. 
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6.2.1.4.9 Zero the CMC erasable memory by entering the following sequence into 
the K-start: 


VERB 57, ENTER 
00016, ENTER 


6.2.1.4.10 Initiate CMC self-check by entering the following sequence into the K-start: 

a. VERB 21, NOUN 27 ENTER 

b. 77777, ENTER 

c. VERB 15 NOUN 01 ENTER 

d. 1366, ENTER 


6.2.1.4. 


. 10.1 Monitor DSKY until R3 (8COUNT +2) increments twice, 
detected, the following will be displayed: 

a. VERB 05 NOUN 31 
b/»Rl - 01102 
c/R2 - XXXXX C (SFAIL) 
d. R3 - XXXXX C (ERCGU NT) 

6.2.1.4.10.2 Enter the following into the K-start: 

a. VERB 21 

b. NOUN 27, press E^TER*pushbutton 

c. 00000, press ENTER pushbutton 


If an error is 
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6.2.1.5 IMU HTR Heater Power On 

6.2.1.5.1 Inter the IMU Standby Mode of operation by engaging the IMU HTR 
MN A and Mil B breakers on the Right Hand Circuit Breaker Panel 
(breakers pushed in). 

6.2.1.5.2 Verify that the IMU +28 VDC STAHEBY discrete lamp on Event Module 
is illuminated (CG 1513). 

6.2.1.5*3 Record the value of the following signals displayed on the CRT. 

Signal Requirement 

a. 00 1331 20V 3200 CPS 28.6 * 0.6 VRMS 


a. 00 1331 28v 3200 CPS 
POWER SUPPLY FEEDBACK 

b. 00 1510 + 20 VDC 
STAHEBY POWER 


28.8 (*3) VDC 


6.2.1.5*^ The !?PA TBCP on the CRT shall be monitored at 15 min., 1 hr. and 
2 hre* from execution of 6.2.1.5.2 to insure that the PIPA 
Temperature Control Loop circuitry is operating to a 

temperature of 130.5 A 1.5? (00 2300). 

6.2.1.5.5 The IRIQ TBIP on the CRT shall be monitored at 15 min., 1 hr., and 
2 hrs. after 6.2.1.5*2 is executed to insure that the IRIG 
Temperature (OG 2301) Is within 3.0 degrees of the PIPA Temperature. 

6.2.1.5.6 At the termlhatloh of the 2-hosr period, retard the PIPA temperature (CG 2300) 
on the CRT. 1 ' Verifythe presence of IMU HEATER oufrent (CG 2302) and IMU 
BLOWER current (CG 2303) discrete on the event recorder over the last two 
hour period (oceaslonally discretes may cycle OFF.) 

6.2.1.5.7 With the eyepie os in the Eyepiece Storage Unit, check the eyepiece surfa ce 
temperature at the quick disconnect flange using an LW #8693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both 
the ambient and eyepiece surface temperatures and verify that the eyepiece 
surface temperature is at least 10*F above the ambient temperature. 


Pi 
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6.2.2 


6.2.2.1 


CMC Operational Test 


ROTE: 


This test shall be performed vhen only IMU HTR and Computer 
Power is applied. The test shall not be performed when IMU 
OPERATE power Is applied. 


Verify that IMU STANDBY power (including CMC operate power) Is 
applied, IMU OPERATE power is not applied. (G & N IMU HTR MR A 
and MN B breakers engaged. Computer MR A and MR B breakers 
engaged, IMU MR A and MR B breakers disengaged, G/R Pover-IMU 
switch on LEB Lighting Control Panel In OFF Position). 

6.2.2.1.1 Using the IEB CMC DSKY, enter VERB 36, ENTR then press RESET. 

6.2.2.2 CMC Checks 


6.2.2.2.1 

6.2.2.2.2 

6.2.2.2.3 
6.2.2.2.4 


Using the LEB CMC DSKY, enter the following sequence of data Into 
the CJC to Initiate the DSKY check. Press the HITER pushbutton 
after each entry (denoted by E). 


VERB 21 
77766, E 


HOUR 27, E 


DSKY check shall check all-the electrolualnescent elements by 
displaying the decimal mmbers from nine through zero In succession, 
each set of numbers shall be displayed for approximately 5 seconds. 
Verify all elements operable on MDC and LEB CMC DSKY's. VHtt-HOllI 
display shall flash. 

Minus and plus signs shall be displayed. Verify operation on MDC 
and LEB DSKY's. 

COMP ACTY lamp s hall be illuminated for approximately 5 seconds, 
then DSKY shall blank. 
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DSKY Pushbutton Check 

&****• the following sequence Into the LEB CMC DSKY. Press the 
EWTER pushbutton after each entry (denoted by E). 

a. VERB 25 EOUH 01, I 

b. 01600, E 

c. +00123, I 

d. -00456, E 

e. -OO789, E 

The LEB CMC D8KT shall Indicate +00123 In HI. -00456 in R2. and 
-00789 In R3. 

Enter VffiB 05, HOUR 01 Into the LEB CMC DSIQT. Pres, the EHTER 
pushbutton. 

Biter 01600 into LEB CMC DSKY. Press the HTTER pushbutton. The 
IRB CMC DSKY shall indicate 00024 in Rl, 77664 in R2, and 77576 in 
R3* Verify. 

dSntertto fdUoyrtjig. sequence into t|».LEB CMC DSKY. r r; ; 

Tre ron-r .—r ^ v .-.V. ; -. 

a) VERB 21 NOUN 01, ENTER 

b) 01600, ENTER 

c) <+00123, DO NOT Press ENTER 

6.2.2.4.5.1 Press the CLEAR pushbutton. Rl shall clear. 

6.2.2.4.6 Enter VERB 16 NOUN 16 into the LEB CMC DSKY. Press the ENTER 
pushbutton. The Operator Error Light shall light. 

6.2.2.4.6.1 Press the RESET pushbutton. The Operator Error light shall extinguish. 

6.2.2.4.7 Enter the following sequence Into the LEB CMC DSKY. Press the ENTER 
pushbutton as Indicated. The KEY Release Light shall light. 

a) VERB 16, NOUN 20, ENTER 

b) VERB 

6.2.2.4.7.1 Press the KEY RELEASE pushbutton. The Key Release Light shall extinguish. 

6.2.2.4.7.2 Enter VERB^6, Into the LEB CMC DKSY. Press the ENTER pushbutton. 


6.2.2.4 

6.2.2.4.1 

6.2.2.4.2 

6.2.2.4.3 

6.2.2.4.4 

6.2.2.4.f 


NOTE: 6.2.2.4.8 does not apply to 2TV-1. 
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. 2.4.8 Enter the following sequence into the LEB CMC DSKY. 

a) VERB 11 NOUN 10, ENTER 
h) 00032, ENTER 

Press the STANDBY pushbutton onoe and verier that "5XXXX" Is displayed 
in HI. Press the STANDBY pushbutton again and verify ,, 7XXXX T ' is 
displayed in RI. Enter VERB 34 and press the ENTER pg«hbutton, 

2.4.9 Repeat of 6.2.2.4.1 through 6.2.2.4. 4 . using the MDC CMC DSKY. 

The results shall be as specified in 6.2.2.4.4. 

2.5 Uplink and Downlink Checks. 

2.5.1 Enter VERB 36 into K148. Press the ENTER pushbutton, then press 
ERROR RESET pushbutton. 

2.5.2 Enter the following sequence into K148. Press the ENTER pushbutton 
after each entry. 

a. VERB 25 NOUN 01 ENTER 

b. 01600, ENTER 

c. 00000, ENTER 

d. 77777, ENTER , — • * 

e. 07254, ENTER 

f. VERB 05 NOUN 01, ENTER 

g. 01600, ENTER 

1.5.3 CMC Registers Rl, R2, and R3 display on the CRT shall Indicate 00000 

77777, and 07254, respectively. * 

1.5.4 Set/verify that the UP TLM switch on the Main Display Panel Is set to 
ACCEPT and that the UP TLM switch on the G6N Control Panel is set to 
BLOCK. 

Verify that the BLOCK UPLINK discrete on the CRT is ON. 

1.5.5 On K-148 insert VERB. 

Verify that the VERB indication on the DSKY and CRT does not cbai«e. 

1.5.6 Set the UP TLM switch on the G6N Indicator Control Panel to ACCEPT. 
Verify that the BLOCK UPLINK discrete on the CRT is OFF. 

*5.7 On K-148 insert VERB 01. Verify that the VERB indication on the DSKY 
and CRT is 01. 


sail aaiai-i 
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6.2.2.5.S 8et the UP TLM switch cm the MAIN DISPLAY Panel to BLOCK. Verify 
that the BLOCK UPLINK discrete on the CRT In ON. 

6.2.2.5.9 On K-148 Insert VERB. Verify VERB Indication on the D6KY and CRT 
does not change. 

6.2.2.5.10 Set the UP TLM switch on the MAIN DISPLAY Panel to ACCEPT. 

Verify that the BLOCK UPLINK discrete on the CRT la OFF. 

6.2.2.5.11 On K-148 Insert VERB 36. Press the ENTER pushbutton. 
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6.2.2.7 Parity Pail Test 

6.2.2.7.1 Enter the following into the K-Start. Press the BITHt pushbutton 
after each entry. 

a. VERB 57, ENTER 

b. 00015, ENTER 

c. VERB 21 NOUN 02, ENTER 

d. 01600, ENTER 

•. 33777, ENTER 

f. VERB 25 NOUN 26, ENTER 

g. 04000, ENTER 

h. 01600, ENTER 

i. 00003, ENTER 
J. VERB 30, BITER 

The RESTART lamps on the MDC 4 LEB DSKY's shall illuminate. 

The FGN8 caution lamps on the MDC 4 LEB annunciator panels shall 
illuminate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKY's and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.7.2 Press the BWCR RESET pushbutton on the K-Start. The RESTART 4 
PSNS caution lamps shmil extinguish. 

6.2.2*7*3 Enter VTOB 36 , into the K-START. Press the BITER pushbutton. 


FORM M HI —H— 





6 .2.2.8 Rupt Lock Test 

6 .2.2.8.1 Enter the following sequence into the K-Start. Press the ENTER 
pushbutton after each entry. 

a. VERB 24 NOUN 01, ENTER 

b. 01600, ENTER 

c. 30001, ENTER 

d. 01600, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 00001, ENTER 

g. 01600, HfTER 

h. 00003, ENTER 

i. VERB 31, HJTH? 

The RESTART leaps on the MDC and LEB DSKY's shall illuminate. 

The PGNS caution lamps on the MDC 4 LEB annunciator panels shall 
illxMinate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKY's and ROWS 1, 2, and 3 shall indicate 00000. 

6 .2.2.8.2 Press the BtRGR RESET pushbutton on the K-START. The RESTART 
4 PGNS caution leaps shall extinguish. 

6 .2.2.8.3 Enter VTOB 36 into the K-Start. Press 


the ENTER pushbutton. 
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6.2.2.9 TC Trap Test 

6.2.2.9.1 Enter the following sequence into the K-Start. Press the ENTER 
pushbutton after each entry. 

a. VERB 21 NOUN 02, ENTHt 

b. 01600, ENTER 
C. 01600, ENTER 

d. VERB 25 NOUN 26, PI T ER 

e. 04000, ENTER 

f. 01600, ENTER 

g. 00003, ENTER 

h. VERB 30, ENTER 


The RESTART lamps on the MDC & LEB DSKT's illi*inate. 

The PGaVS caution lamps on the MDC A LEB annunciator panels shall 
illuminate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKY's and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.9*2 Press the ERROR RESET pushbutton on the K-Start. The RESTART A 
PGNS caution lamps l extinguish. 

6 .2.2.9.3 Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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6.2.2.10 Nlghtvatchman Test 

6.2.2.10.1 Enter the following sequence Into the K-Start. Press ENTER 
pushbutton after each entry. 

a. VERB 2k NOUN 01, ENTER 

b. 01600, ENTER 
C. 30001 , ENTER 

d. 0l600, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. OlfOOO, ENTER 

g. 01600, ENTER 

h. 00003, ENTER 
1. VERB 30, BITER 

The RESTART lamps on the MDC & LEB DSKY's sh*n illuminate. 

The PONS caution lamps an the MDC & LEB annunciator panels 
shall Illuminate. VERB 05 and NOUN 31 shall be displayed on 
MDC and LEB CMC D8KY and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.10.2 Press the ERROR RESET pushbutton on the K-Start. TJie RESTART & 
FGNS caution lamps shall extinguish. 

6.2.2.10.3 Enter VERB 36 into the K-Start. Press the BITER pushbutton. 
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6.2.2.11 

6.2.2.11.1 

6.2.2.11.2 

6.2.2.11.3 

6.2.2.11.3.1 

6.2.2.11.4 

6.2.2.11.6 

6.2.2.11.6 

6.2.2.11.7 

6.2.2.11.8 

6.2.2.11.9 

6.2.2.11.10 


CMC Clock Frequency Teat 

Insure that the CMC la in the Standby Mode by verifying that the ST BY push¬ 
button on the DSKY'a la lit. If tt la not lit enter VERB 60, ENTER Into the 
DSKY. Push and hold the ST BY pushbutton until It lights. Verify that the 
NO ATT and TEMP lamps on the DSKY'a light. 

Insure that the IMU 3.2 kc 28V Supply la available on the vertical Input 
to P1PA Scope. 

Insure that the EPUT Meter and preset counter plug-in unit are connected 
to 115V, 60 ops power. 

Permit the EPUT to warm up for the leigth of time required by the manu¬ 
facturer's specification. 

Connect the signal output from Oscilloscope 4A4-A1 to the Input channel on 
the EPUT Meter. 

8et the preset counter to Indicate 96000. 

Set the EPUT meter to count at the maximum count rate (1 megacycle or 
greater). 

Adjust the Trigger Level to the point midway between the range over which 
the counter will normally count. 

Each count cycle shall last approximately 30 seconds. Adjust the display 
time to permit recording the display on the EPUT. 

. Record the results of 10 count-cycles. . Calculate the average time per cycle 
over the 10 cycles. Record the result. The average of the 10 previous 
readings shall be 30.000000*0.000060 seconds. 

Remove the CMC from Standby Mode by performing the folloytig DSKY 
operations. 

a. Press and hold the ST BY pushbutton until It extinguishes. 

b. Press the RESET pushbutton. 

C. VERB 61, ENTER 

d. VERB 36, ENTER. 

NOTE: Restart Lamp may Illuminate; If tt does, disregard *nH 
press RSET on the DSKY. 
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6.2.2.12 

6.2.2.12.1 

6.2.2.12.2 


6.2.2.12.3 


6.2.2.12.4 

6.2.2.12.5 

6.2.2.12.6 

6.2.2.12.7 

6.2.2.12.8 

6.2.2.12.9 

6.2.2.12.10 
6.2.2.12.11 

6.2.2.13 

6.2.2.13.1 


6.2.2.13.2 


Mllt-H-l 


Mark and Mark Reject pushbutton teat. 

On the GIN Indicator Control panel press and hold MARK pushbutton. 

On the DSKY observe 
VERB 05 NOUN 31 
Row 1 - 00112 
Prog Alarm lamp Is lighted 
Press ERR RSET 

Enter the following on K-148 

VERB 11 NOUN 10 ENTER 
00016 ENTR 

Observe that DSKY Row 1 displays 00040. 

Release MARK pushbutton 

Observe that DSKY Row 1 displays 00000. 

Press and hold the REJECT pushbutton on the GIN Indicator Control Panel. 
Observe that DSKY Row 1 displays 00100. 

Release the REJECT pushbutton. 

Observe that DSKY Row 1 displays 00000. 

On the DSKY Perform the following operation: 

VERB 36 ENTR 


Minimum Impulse Controller Input Test 
Enter the followli^ Into the DSKY. 

a. VERB 11 NOUN Ip, ENTR 

b. 00032, ENTR 


Set the Minimum Impulse Controller on the Indicator Control Panel to the 
following position and observe R1 of the DSKY for the proper Indications. 


Mg PwlttoQ 

a. Up 

b. Down 

c. Left 

d. Right 


B1 DSKY Indication 

77775 

77776 
77737 
77757 


•■V. 
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r i i i i i i 

AUC Position 

81 DSKY Indication 

e. Clockwise 

77773 

f. Counterclockwise 77767 I 

g. Neutral 

77777 I 


6.2.2.13.3 Enter VERB 34, ENTER into the D6KY. 


77773 

77767 

77777 
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6.2.3 Operate Bower Ob Test 

6.2.3.1 IMU Operate Boner Ob 

CAUTION: The sequences specified in this test must he adhered 
to. Deviations may necessitate re calibration of the inertial 
components. 

NOTE: Disregard the G2MBAL LOCK indicator until the completion 
of step 6.2. 3 .1.6. 

6.2.3»1.1 The following Command Module switches and circuit breakers ah*n 
be in the following state: 

Right Hand Circuit Breaker Panel 

a. GUIDANCE/nAVIGATION CGMRJTER MN a and MN B breakers on (pushed in) 

b. GUIDANCE/NAVIGATION IMU ETR MN A and MN B breakers on (pushed in) 

c. GUIDANCE/NAVIGATIGN IMU MN A and MN B breakers off (pulled out) 

d. GUIDANCE/NAVIGATION OPTICS MN A and MN B breakers off (pulled out) 

LKB Lighting Control Panel 

e. G/il Power - IMU set to OFF 

f. G/N Power - Optics set to OFF • 


6.2.3.1.2 


Switches and selectors on the G & N Indicator control panel 
be set as follows: 


a. OPTICS MODE to MANUAL 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

6.2.3.1.3 Adjust the Command Module MDC and LJEB Lighting Controls to 
minimum intensity for proper readout of G & N Displays. 
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6 . 2 . 3 .1.4 


Set up the AC* analog recorders to monitor the following measurements 
(set chart speed to 5 mb/ sec): 


a. CG 2117 IGA Servo Error In Phase 

b. CG 2177 OGA Servo Error In Phase 

c. CG 2147 MGA Servo E rror In Phase 

d. CG 2112 10 IX Resolver Output Sin 

e. 0G 2172 0G IX Resolver Output Sin 
f • 0G 2142 HG IX Resolver Output Sin 

g. 0G 1040 ^120 VDC PIPA 8 upply DC Level 

CAUTION! Before proceeding, Insure that the G 3 I System has been 
operating in the STANDBY MODS (power configuration as defined In 
6 . 2 . 3 , 1 ) for a minimum period of 2 hours. Exceptions to 
requirement are noted in 6 . 2 . 5 . 2 . 9 . 

CAUTIGK ROTE: If the requirements of 6.2.3.1.6 are not met, remove 
3MU operate power insediately by placing the G/H POWER-DiU switch 
on the LEB Lighting Control Panel to OFF. 

6 .2.3*1.5 Perform the following eequence: 

a. Turn ontheDfJMAandNHB circuit breakers on the Right 
Hand Circuit Breaker Panel (breakers pushed in). 

b. Start Analog Recorders. 

c. Place G/H Power - IMU switch on the LEB Lighting Control Panel 
to IMU(switch toggle up). 

6.2.3.1.6 Immediately begin monitoring the following measurements. 


a. The IMG Operate Power is +20.8 i. 3VDC (OG 1500). Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained 
and that a null is achieved within 10 seconds of power 
application In 6 .2.3.1.5 on the following measurements: 

CG 2112, IG IX Resolver Output Sin 
CG 2142, MG IX Resolver Output Sin 
OG 2172, OG IX Resolver Output 

Ci On the CRT,- verify the following measure me nU:vx ?::?■*■ — - j 

GO 2001 ixriPA 90. QUTPJJT IN. PHASE- isW saturatlon ^c ^g 
CO 2021 Y ’PSRA SO OUTPUT IN PHASE Is In saturation 
CO 2041 Z PIPA SG OUTPUT IN PHASE Is in saturation 

d. On the CRT, verify the absence of the +120 VDC PIPA supply (CG 1040) 
for a period of 90±10 seconds following power application in 6.2.3.1.5. 
After approximately 100 seconds, the voltage shall read +120±6 VDC. 
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6.2.3.1.7 


6.2.3.1.9 

6.2.3.1.10 


6.2.3.1.11 


6.2.3.1.12 


6.2.3.1.14 


6.2.3.1.15 


Insure that the following alarm lamps are not lighted on GW LEB Display 
Panel. 

a. CMC Warning 

b. ISS Warning 
o. PGNS Caution 

Verify that the PROGRAM ALARM lamp on the DSKY’e does not light with 
VERB 05 NOUN 31 and R1 - 00213 displayed. 

The OG, IG, and MG CDJJ angles shall be 00000*00150. Verify on CRT. 
Enter the following into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. *00000, ENTER 
O. *00000, ENTER 
d. *00000, ENTER 

Verify that the following secondary power supply voltages are not fU«M»w 
on the CRT display. 

Table VL Secondary Power Supply Voltages 


Mean. 

Signal 

No. 


ICG 1040 

*120 VDC PIPA SUPPLY 

2 CG 1051 

+20 VDC PIPA SUPPLY 

3 CG 1052 

4 -20 VDC PIPA SUPPLY 

4 CG 1070 

*4 VDC CDU SUPPLY 

5 CG 1100 

-28 VDC ELECTRONICS 

6 CG 1020 

+14 VDC CMC SUPPLY 

7 CG 1030 

*4 VDC CMC SUPPLY 

8 CG 1201 

IMU 28V 800 CP8 1 pet 0 ph 

9 CG 1202 

IMU 28V 800 CPS 5 pet ph A 

10 CG 1203 

IMU 28V 800 CPS 5 pot ph B 

11 CG 1331 

3.2KC 28V SUPPLY 

12 CG 1110 

2.5 VDC TM BIAS 


15 minutes after the application of IMU OPERATE power record PIPA TEMP 
(CG 2809} displayed en the CRT. 

SO minutes after tec fipniioftlcn of IMti OPERATE power reivui? IHIC 
(CC 2o01) displayed on ter. Cl T. 

1 boor after the application of IMU OPERATE power monitor and record 
PIPA TEMP (CG 2300) ever? 5 minutes for 1 heur, Vertfy ttefeeach readli*. 
dees net dsrials fees* tbs average of saah signal by more timn<Ll*Fi On .</ 
tbs event recorder verify that CG 2303, IMU BLOWER CURRENT is ON. 

When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP.? PIPA TEMP shall be 130.6* Al.f^F. PIPA TEMP . 
T IIWn , 0 ?T , €f **•**•««**•<* I» 6;*-3*LU2 end f.3^1. f.4. v at 

t y at recr ’ ii. 6. ' 
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6.2.3.2 
6.2.3.2.1 


Optics Power On 

Cfetlcs power .hall be applied by actuating the GIN OPTICS MN A and OPTICS 
MN B breakers on the Right Hand Circuit Breaker Panel (breakera pushed In) 

and pUelng G/N Power - OPTICS awttch on the LEB Lighting Control Panel 
to ON. 


6.2.3.2.2 


6.2.S.2.3 


6.2.3.3 


6.2.3.3.1 


dUClete ,haU ** U,ued <°° 16M >- Verify by observing 
that the OPTICS lamp on Event Module la Illuminated. Verify that the +28 

ontheCTT ° PEHATE BUS (CQ 1830 > +28 - 8 * 3 VDC. Record the <~«~ti «n 


Verify the following secondary power supply voltages on the CRT are 
not flashing: 

CG 1211 OPTX 28V 800 CPS 1 pet 0 ph 

CO 1212 OPTX 800 CPS 5 pct-90 ph 

IMU Cage Teat 

Enter the following into the D8KY: 

a. VERB 40 NOUN 20, ENTER (wait 3 seconds) 

b. VERB 41 NOUN 20, ENTER 
C. +00200, ENTER 

d. +00200, ENTER 

e. +00200, ENTER 


Observe that the NO ATT lamps on the DSKY’s light and that CDUX, 
CDUY, CDUZ on the CRT indicate approximately +00200. 

Set up the Analog Recorder to monitor the foilowii* signals: 

a. 1G IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sine (CG 2142) 

c. OG IX Resolver Output Sine (CG 2172) 

Start the Analog Recorders. 


On MDC panel 1, press and hold the IMU CAGE switch In the CAGE position. 
On the Analog Recorder, verify that the IX Sine signals (CG 2112, CG 2142 
and CG 2172) null out at 0.5V rms or less. ' 
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6.2.3.3.4 Release the IMU CAGE switch. Disregard any momentary transients on the 
IX Resolver Sine signals when the switch is released. Sustained oscillations 
shall be cause for immediate removal of IMU OPERATE power. 

6.2.3.3. 5 On the CRT verify that CDUX, CDUY and CDUZ are all between +00160 
and +35850. 

6.2.3.3.6 Stop the Analog Recorders. 

6.2.4 GftN System Power Supplies Test 

6.2.4.1 Proceed with this test if 6.2.3, Operate Power On Test, has been completed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2. 5.2, Turn On Procedure, before proceeding with 
diis test. Insure that the IMU Operate Power has been on for at least 15 
minutes before proceeding with this test. 

6.2.4.2 Enter the following sequence into the K-Start. Verb 41 NOUN 20, ENTER; 
+00000 ENTER; +00000 ENTER, +00000 ENTER. 

6.2.4.3 Set/Verify the following circuit breakers and switches on the Right Hand 
Circuit Breaker Panel and LEB. 


a. COMPUTER MN A to ON {pushed in) and COMPUTER MN B to OFF 
(pulled out). 

b. G/N - POWER to AC1 

c. IMU HTR MNA to ON {pushed in) and IMU HTR MNB to OFF (pulled out). 

d. IMU MNA to ON (pushed in) and IMU MN B to OFF (pulled out). 

e. G/N POWER - IMU to IMU 

f. OPTICS MNA to ON (pushed in) and OPTICS MN B to OFF {pulled out). 

g. G/N POWER - OPTICS to OPTICS 

Record the voltage indicated on the CRT for the following signals: 

a. The +28 VDC IMU OPERATE (Buss No. 1) output voltage shall be 
+28.8+3 VDC (CG 1500). 

b. The +28 VDC IMU STANDBY (Buss No. 2) output voltage shall be 
+28.8+3 VDC (CG 1510). 

e. The +28 VDC CMC OPERATE (Buss No. 3) output voltage shall be 
+28.8+3 VDC (CG 1520). 

d. The +28 VDC OPTX OPERATE (Buss No. 4) output voltage shall be 
+28. 8+3 VDC (CG 1530). 

e. The CG 2221, IGA CDU Coarse Error measurement shall be 0.0+0.68 VRMS 

f. The CG 2251 MGA CDU Coarse Error measurement shall be 0.0+0. 68 VRMS 

g. The CG 2281 OGA CDU Coarse Error measurement shall be 0.0+0.68 VRMS, 
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«. 2.4.5 Record the voltage indicated on the CRT for die following power auppliea: 

a. The +120 VDC PIPA Power Supply output voltage shall be 
120+6 VDC (CG 1040). 

b. The +20 VDC PIPA Power Supply output voltage shall be 
20.0+1.2 VDC (CG 1051). 

c. The -20 VDC PIPA Power Supply output voltage shall be 
-20+2 VDC (CG 1052). 

d. The -28 VDC Electronics Power Supply output voltage shall be 
-28.5+ 6.0 VDC (CG 1100). 

6.2.4.8 The following values shall be measured with the guidance reference clock 

synchronising input pulse. Record the voltage indicated on the CRT. 

a. IMU 28V, 800 CPS 1% 0 deg. voltage shall be 28.0+0.6 VAC (CG 1201). 

b. TMU 28V, 800 CPS, 5% PHA - 90 deg. voltage shall be 
28.0+1.4 VAC (CG 1202). 

c. IMU 28V, 800 CPS, 5% PHB 0 deg. voltage shall be 28 0+2 1 VAC 
(CG 1203). 

d. Optics 28V, 800 CPS 1% 0 deg. voltage shall be 28.0+0.6 VAC (CG 1211). 

e. Optics 28V, 800 CPS 5% - 90 deg. voltage shall be 28 0+1 6 VAC 
(CG 1212). 

t PH Diff IMU 5% 0 deg. -90 deg. (CG 1207) phase difference shall be 
90* ±10*. 

g. Ph Diff Optics 1% IMU 1% (CG1220) phase difference shall be 0* +10*. 

6.2.4.7 Record the voltages indicated on the CRT for the following power supplies! 

a. The +14 VDC CMC Power Supply output voltage shall be +14.0+0 4 VDC 
(CG 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.0+0 2 VDC 
(CG 1030). 

c. The +4 VDC CDU Power Supply output voltage shall be +4.0+0 2 VDC 
(CG 1070). 

d. The +2. 5 VDC TM BIAS SUPPLY output voltage shall be +2.50+0.05 
VDC (CG 1110). 

6.2.4.8 Record the CRT indications for the following measurements: 

a. The 28V, 3200 CPS Power Supply feedback output voltage shall be 
28. 6+0.6 VRMS (CG 1331). 

b. The phase difference between the 3.2Kc supply and CMC sync shall 
be 0* +10* (CG 1336). 

c. The +14 VDC CMC power Supply RMS noise shall be less than 0.4 volts 
p-p (CG 1021). 

d. The +4 VDC CMC Power Supply noise peaks shall be less than 0.4 volts 
p-p (CG 1031). 
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8et/Verlfy the following circuit breakers and switches on the Right Hand 
Circuit Breaker Panel and LEB: 


a. O/N POWER-OPTICS to OFF 

b. OPTICS MN B to ON (pushed in) and OPTICS MN A to OFF (pulled out). 

c. G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed in) and IMU MN A to OFF fruited out). 

e. IMU HTR MNA to OFF (pulled out) 
t G/N - POWER to OFF 

g. COMPUTER MN B to ON frushed in) and COMPUTER MN A to OFF 
frulled out). 


10 


Verify that the +28 VDC CMC OPERATE output voltage is +28.8*3 VDC 
(CG 1520). 


11 Set the G/N - POWER switch on the LEB to AC2. Set the IMU HTR MN B 
to ON frushed in). Verify that the +28 VDC IMU STANDBY output voltage 
is +28.8*3 VDC (CG 1500). 

12 Wait until 15 minutes have elapsed since setting G/N POWER - IMU to 
OFF in 8.2.4. 9. c then set the G/N POWER - IMU to IMU. Verify that 
the +28 VDC IMU OPERATE output Voltage is +28.8*3 VDC. (CG 1500). 

13 8et the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 
OPERATE output voltage is +28.8*3 VDC (CG 1530). 

14 Repeat 6.2.4.5 through 6. 2 .4^ 8. 

15 Set the following circuit breakers to the position indicated: 

a. Set the COMPUTER MN A to ON frushed in). 

b. Set the IMU HTR MNA to ON frushed in). 

c. Set the IMU MNA to ON frushed in). 

d. Set the OPTICS MN A to ON (pushed in). 

16 Miscellaneous Checks - The following miscellaneous signals are required 
to supply data for system evaluation in the event of failure, or for trend 
analysis of system performance. Record the values displayed on die CRT 
for die following signals. 


a. CG 4300 CMC Temperature 

b. CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 IMU 800 CPS 5% Temperature 


«SV. B*44 
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Verify and record the following signals displayed on the CRT: 


a. +120 VDC PIPA SUP. NOISE RMS shall be less than 1.5 VRM8 (CO 1042) 

b. +20 VDC PIPA SUP NOISE RMS shall be less than 1.0 VRMS (CG 1063) 

c. +4 VDC CMC SUP NOISE RMS shall be less than 1.0 VRMS (CG 1071) 

d. +28V IMU OPERATE BUS NOISE RMS shall be less than 1.0 VRMS 
(CG 1501) 

e. +28V IMU STANDBY BUS NOISE RMS shall be less than 1.0 VRMS 
(CG 1511) 

t +28V CMC OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1521). 

g. +28V OPTX OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1531). 


18 


The noise peaks of die following signals are demonstrated on the event 
lights when the peaks have a rise time between 2 and 50 /isec and the peak 
voltage exceeds 5 volts. 


a. +14V CMC SUPPLY NOISE PEAKS (CG 1022) 

b. +4V CMC SUPPLY NOISE PEAKS (CG 1032) 

c. +120 VDC PIPA SUPPLY NOISE PEAKS (CG 1043) 

d. +4 VDC CDU SUPPLY NOISE PEAKS (CG 1072) 

e. +28V IMU OPERATE BU8 NOISE PEAKS (CG 1502) 

f. +28V IMU STANDBY BUS NOISE PEAKS (CG 1512) 

g. +28V CMC OPERATE NOISE PEAKS (CG 1522) 

h. +28V OPTX OPERATE NOISE PEAK8 (CG 1532) 

19 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OFF. 
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6.2,5 Gneral Turn Off and Turn On Procedure 

NOTE: nils procedure shall be utilized any tine after performing 
6.1.3 Prepower Application Requirements, 6.2.1, Standby Power On 
Test, and 6.2.3. Operate Power on Test, to turn on or turn off the 
G&N System. Appropriate portions of this procedure will be referenced 
In other tests. 

6 .2.5.1 Turn Off Procedure 

CAUTION: Ibis procedure must be performed In the sequence specified. 
Failure to adhere to this sequence may require calibration of the 
inertial components. 

6.2.5.1.1 Enter the following sequence into the K-1U8. 

a. VERB hi NOUN 20, ENTER 

b. -KYXX)0 ENTR 

c. +00000 ENTR 

d. +09000 ENT* 

Verify that the GXMBAL LOCK indicator on the DSKY's is in i«h , 

6.2.5.1.2 Set the following switches on the GIN Indicator Control Panel to the 
positions designated. 


a. 

b. 

c. 

d. 

e. 


OPTICS MODE to MANUAL 

CONTROLLER MODE to DIRECT 

CONTROLLER SPEED to MED 

TELESCOPE TRUNNION to S1AVE TO 8 XT 

RETICLE BRIGHTNESS to minimum brightness position 


6 . 2 . 5 .1-3 Set the g/n Power - IMU switch on the IEB Lighting Control Ffeatl 
to OFF and GIN IMU MN A and MN B circuit breakers on the Right 
Hand Circuit Breaker panel to OFF (breakers pulled out). 

6.2.5.1.4 Decrease the LIGHTS - NUMERICS controls on both the left Circuit 
Breaker panel and the IEB Lighting Control Panel to the 
brightness - OFF position. 

6.2.5.1.5 Set thePSAAM power switch on the P 8 AAM of OFF. . . e 

6 .2.5.1 .6 Set the IMU HTR MN A and MN B circuit breaker on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 
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Set the Gttt Power ACl-OFF-ACf Switch on the Right Hand Circuit 
breaker panel to OFF and the GAN POWER AC1 and AC2 circuit breakers 
to OFF (breakers pulled out). 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OFF and GIN OPTICS MN A and MN B breakers on the Right Hand 
circuit breaker panel to OFF. 

Set Ihe COMPUTER MN A and MN B Circuit breakers on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 

Verify that the ICTC is supplying inertial components heater power to the 
GW System* This will be indicated by the following on the PTC. 

GIN ON (PTC inhibit) light not illuminated, 
b. IMU Temp/heater current meter indicates IMU temperature of 
130* ±5*F. 

Turn ON Procedure 

Set or verify the following GIN Indicator Control Panel switches to the 
position indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to MANUAL 

O. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED to LO’^CT 

O. TELESCOPE TRUNNION to SLAVE to SXT 

f* RETICLE BRIGHTNESS to minimum brigh tne ss position* 

Insure that interfacing system EPS and ECS are turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in 

specified. Failure to adhere to this sequence may require recalibratloa 

of the inertial components. 
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6.2.5.2.3 Energise the GIN COMPUTER MNA and MNB breakers on the Right Hand 
Circuit Breaker oanel (Breakers pushed in). Enter VERB 61 into K148 and 
parmt the ENTER pushbuttons Verify +14 and.+4 VDC CMC power supply 
outputs on CRT ittspisor^ Voltages 4»all be >14,0*0.4 VDC <CG lOOtt *») 

+4. 0*0.8 VDC $CG 4.030) .vciuy +)* r.nr +4 v* CMC ;uwi»r r nol / .v t|*its O! J 
NOTEf Res ts r t toy may. i llumin ate! M.14 does,'dis regard anchprees. 2 yy ^ 
ijr:' 1 .'l RSETon the OSKY. 

6.2.5.2.4 Energize the GIN IMU HTR MNA and MNB breakers on the Right Hand 
Circuit Brekker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the EventHodulb is illuminated (CG 1523). 

6.2.5.2.8 Set the GIN POWER AC1 and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in). Set the GAN POWER AC1-OFF-AC2 
switch to AC1. 


•.2.5.2.5.1 


6.2.5.2.5.2 


6.2.5.2.6 


6.2.5.2.7 


6.2.6.2.8 


6.2.5.2.8.1 


6.2.5.2.8.2 


Set the GIN D8KY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
circuit breaker panel and LEB light Control panel. 

Set/Verify the following switches on the PSAAM. 

a. PSAAM POWER to ON 

b. INHIBIT VOLTAGE FAIL to OFF. 

Disregard all alarm indications on tbs CMC DSKT panels. Enter VERB 36 
into K148. Press ENTER pushbutton. Press ERROR RESET pushbutton on 
K-Start. All oomputer alarms except the Glmbal Look Indicator on the Main 
Display Console (MDC) and LEB AGO DSKY shall dear. Verify registers 
HI, R2, end RS on the DSKY's are cleared. 

Clear die CMC erasable memory by entering the following sequence into 
the K-8tarL a. VERB 47, press ENTER 
b. 00015, press ENTER 

Initiate CMC Self-Teat by entering the following into the K-Start: 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15 NOUN 01, ENTER 

d. 01366, ENTER 

Monitor DSKY until R3 (SCOUNT+2) increments twice. If an error is 
detected, the following will be displayed: 

a. VERB 05 NOUN 31 

b. Rl- 01102 

O. R2 • XXXXX c (SFAIL) 
d. R3 - XXXXX o (ERCOUNT) 

Terminate Self-Test by entering the following into the K-Start: 

a. VERB 21 NOUN 27, ENTER 

b. 60000, ENTER 
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RACE 


NOTE: Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with the 
following exceptions: 

a. If the GAN System has been in the power off state for less than 
5 days with the gimbals in the parked position (0* , 0* , 90* ) and 
the system has not been moved, allow 15 minutes to elapse before 
proceeding. 

b. If the GAN System has been turned off with the gimbals in the 
unparked position for less than 2 hours allow a warmup time equal 
to the time off but not less than 15 minutes to elapse before 
proceeding. 

CAUTION: ff toe requirements of 6.2.5.2.10 are not met, remove 
IMU Operate Power immediately by setting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

6.2.5.2.9 After the required warmup time has elapsed set the G5N IMU MN A and 
MN B circuit breaker on the Right Hand circuit breaker panel to ON 
(breaker pushed in), and the G/N POWER - IMU switch on toe LEB 
l i gh ti n g Control panel to the ON position (toggle up). 


/ 
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6.2.5.2.10 Immediately begin monitoring the following meaaurementa. 

a. On the CRT verify that IMU Operate Power ia *28.8 A3 VDC 
(CG 1500). 

b. On the meter mockiles verify that oscillations are not sustained 
and that a null is achieved within 10 seconds of power applica¬ 
tion on the following measurements: 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 
CG 2172 OG IX Resolver Output 8in 

c. On the CRT verify the absence of the +120 VDC PIPA Supply 
(CG 1040) for a period of 90+10 seconds following power applica¬ 
tion. After approximately 100 seconds, the voltage ahall read 
+120 *6 VDC. 

6.2.5.2.11 Verify that the PROGRAM ALARM lamp on the DSKY's does not light 
with VERB 05 NOUN 31 and Rl « 00213 displayed. 

0.2.5.2.1* Enter and verify VERB 40, NOUN 20 into K148. Press the ENTER 

pushbutton. 

0.2.5.2.13 Enter and verify VERB 41, NOUN 20 into K148. Press the ENTER 
pushbutton to advance the System to the Coarse Align mode. The 
VERB-NOUN display on the CRT shall flash and indicate 21-22. 

0.2. S. 2.14 Enter and verify +00000 into K148 three times, pressing the ENTER 
pushbutton on the K-START after each entry. 

0.2.5.2.15 Set the GAN OPTIC8 MN A and MN B circuit breakers on the Right 
Hand circuit breaker panel to the ON position (breaker pushed in). 


0.2.5.2.IS 


0.2.5.2.13 


6.2.5.2.14 


0.2.5.2.15 
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6.2.5.2.16 Verify that the CRT Indications of the signals in Table VI are not flashing. 

Table VI. Secondary Power Supply Voltages 


i.2.5.3.3 
.2.5.3.4 


Measurement Number 

Signal 

1 CG 1040 

+120 VDC PIPA SUPPLY 

2 CG 1051 

+20 VDC PJPA SUPPLY 

3 CG 1052 

-20 VDC PIPA SUPPLY 

4 CG 1070 

+4 VDC CDU SUPPLY 

5 CG 1100 

-28 VDC ELECTRONICS 

6 CG 1020 

+14 VDC CMC SUPPLY 

7 CG 1030 

+4 VDC CMC SUPPLY 

8 CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9 CG 1202 

IMU 28V 800 CPS 5 pet ph A 

10 CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11 CG 1331 

3.2 KC 28V SUPPLY 

12 CG 1110 

2.5 VDC TM BIAS 

13 CG 2300 

PIPA TEMPERATURE 


4 -+ ^ w* 


6.2.5.2.17 Monitor the PIPA Display Scope to insure that each PIPA is moding properly. 

6.2.5.2.18 Perform 6.2.6 GAN Operational Test. 

6.2.5.3 Master Initialization 

6.2.5.3.1 Set/Verify the following Circuit Breakers to ON. 

a. GAN COMPUTER MN A A MN B 

b. GAN POWER AC1 A AC2 

0. GIN IMU HTR MNA A MNB 

NOTE: If IMU OPERATE POWER is not ON, refer to paragraph 6.2.5.2.9. 
d. GAN IMU MNA A MNB 

6.2.5.3.2 Verify/Record the following measurements: 

a. PIPA Temperature (CG 2300) 130*1.5*F. 

b. +28 VDC CMC OPERATE BUS (CG 1520) 28.8*3 VDC. 

NOTE: If the GIMBAL LOCK light on the DSKY is lit, proceed to paragraph 

6 . 2 . 5 . 3 . 5 . 


Enter VERB 36, ENTER into K148. 

Enter VERB 40 NOUN 20, ENTER into K148. 
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Enter the following into K148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

C. +00000, ENTER 

d. +00000, ENTER 

Observe the NO ATT lamp lights and the Inner, Outer, and Middle Gimbal angles 
are 0*1.5* as Indicated by the CDUX, CDUY, and CDUZ displays on the CRT. 

Insure that the following switches are set to the positions indicated. 

a. CONTROLLER COUPLING to DIRECT 

b. OPTICS MODE to MAN 

c. TELESCOPE TRUNNION to SLAVE TO 8XT 

d. TRACKER to OFF 

e. CONTROLLER SPEED to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

Press the ERROR RESET pushbutton. Enter the following into K148. 

a. VERB 57, ENTER 

b. 00015, ENTER 

GIN Operational Test 
Initial Conditions 

Proceed with this test if the Operate Power On Test of 6.2.3 or the Turn on 
Procedure of 6.2.5 has been completed and system operation has not be interrupted. 
If system operation has been interrupted, perform the Turn On Procedure of v 
6.2.5.2 before proceeding. 

Enter the following into K-148: 

a. VERB 01 NOUN 10, ENTER 

b. 00003, ENTER 

Record R1 - AAAAA and the time of day 
Enter the following into K-148. 

a. VERB 21 NOUN 02, ENTER 

b. 01300, ENTER 

c. AAAAA, ENTER (from 6.2. 6.1.1) 

d. VERB 06 NOUN 02, ENTER 

e. 01300, ENTER 
Record R1 - BBBBB 

Perform the following calculations: 


R1 (BBBBB1 X 1 
3600 


CC. C (hours in high order scaler Channel 03) 
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b. 23.3- CC.C- DD.D hours 

c. Add DD.D to the time of day recorded in 6.2.6.1.1. Thia la the time of 
day at Which the high order ecalmr, channel 03, will overflow. 

Do not enter the GAN Operational teat within -0.2 houra of the time of 
day calculated in step 6.2.6.1.3c. If the teat to in prooeaa at thia time, 
unacceptable teat reaulta will occur. 


6.2.6.2.1 Enter VERB 57 into K148. Preaa the ENTER puatoutton. 


6.2.6.2.3 


6.2.6.2.4 


6.2.6.2.6 
6.2.6.2.7 


6.2.6.3.1 

6.2.6.3.2 

6.2.6.5.3 


Enter 00004 into K148. Preaa the ENTER puahbutton. 

Obaerva VERB 16 NOUN 10 diaplayed pn CRT.. The NO ATT diacrete ahall 
*° ° fF - VeTlty ** U ” PROORAM di.pUyed on 
Enter VERB 34 into K148 and preaa the ENTER puahbutton. 

NOTE: During thia portion of the teat the GAN Bystem is exercised thresh 
its modes. Any failures will be Indicated by the PROGRAM ALARM lamp 
on the DSKY's lighting with VERB 05 NOUN 31 and R1 • 01411 displayed. 

After approximately 12 minutes, VERB 06, NOUN 66 will flash and the value 
of the gravity vector in cm/sec? shall be diaplayed in R1 and R2 on the CRT. 
Record these values. . . 

R1 contains the first five digits of the gravity vector and R2 contains the last 
five digits. A decimal point ahall be between them. The value for the gr avity 
vector shall be 980.00000A05.00000 cm/sec 2 . 

Enter VERB 33 into K148. Press the ENTER pustoutton. 

When VERB 06 NOUN 66 flashes the value of file horizontal earth rate shall 
be displayed on R1 and R2 on the CRT. Record these values. 

R1 contains the first five digits of earth rate and R2 contains the last five diglt< 
A decimal point shall be placed between them. R1 shall always be 00000. 

The horizontal earth rate shall be 00000.83000*0.1000 earth rate units. 

Test Termination 

Enter VERB 36 into K148. Press the ENTER pushbutton. 

Enter VERB 41, NOUN 20 into K148. Press the ENTER pushbutton. 

Enter *00000 into K148 three times. Press the ENTER pushbutton alter 
each entry. ' 
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6.2.7 Gimbal Friction Teat 


6.2.7.1 Perform Master Initialisation, I.1.8.S, before proceeding. 


6.2.7.2 Inner Gimbal Friction Test 


6.2.7.2.1 Set up the ACE Analog Recorders to record the followtiv measurements 
(use speed of 10 mm/see)? 


a. 

OG2SHD 

b. 

CG 2117 

0. 

CG 2112 

d. 

CG 2113 

e. 

CG 2220 


IG TORQUE MOTOR CURRENT 
IGA SERVO ERROR IN PHASE 
IG IX RESOLVER OUTPUT 8IN 
IG IX RESOLVER OUTPUT COS 
IGA CDU FINE ERROR 


6.2.7.2.2 Enter the following into K148. 


a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 


6.2.7.2.3 Enter the following into K148. 


a. VERB 21 NOUN 01, ENTER , 

b. 00362, ENTER 

o. XXXXY*, ENTER where Y* is determined by Table 1 and XXXX is that 
recorded in 6.2.7.2.2. 


TABLE I 


Y (From 6. 2.7. 2.2) 

0 

1 I 

2 

3 

4 

5 

6 

7 

Y* 

2 

_1J 

2 

3 

6 

"T" 

6 

"7" 


6.2.7.2.4 Enter the following sequence into the K-Start, pushing the ENTER pushbutton 

after each entry (+360 IG torquing). 

a* VERB 24 NOUN 01, ENTER 

b. 00407, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 
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6.2.7.2.6 Enter the following sequence <n*n K-Start: 


6.2.7.2.6 

6.2.7.2.7 


6.2.7.2.S 


6.2.7.2.9 


6.2.7.2.10 


6.2.7.2. U 


6.2.7.2.12 

6.2.7.2.12 


6.2.7.2.14 


6.2.7.2.16 


a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

Start analog recorders. 

Verify that IG Servo Error Quadrature CG 2108) is 6.0*1 2 VRMS 
Observe measurement CG 2ll2, IG IX Resolver output Sift, on thf‘analog 

recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

Return the GAN System to the coarse align mode by entering the following sequem 
in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 
O. *00000, press ENTER 

d. 400000, press ENTER 
•• 400000, press ENTER 

Verify on the CRT that R1 - *00000, R2 ■ 400000, and R3 ■ *00000. Whit 30 
seconds before proceeding. 

Kotor the following sequence Into the K-Start. Push the ENTER pushbutton 
after each entry (-360* IG tarqulig): 

a. VERB 24 NOUN 01 ENTER 

b. 90407, ENTER 
O. 27777, ENTER 
d. 27742, ENTER 

V«r»*r o. th. CRT Ad (o) app.Br. InRl, (d) appear. In R2, and (b) appears In 

Kotor the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 32 on CRT). 

Start analog recorders. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

Return the GAN System to the coarse align mode by entering the following 
sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER' 

c. *00000, press ENTER 

d. *00000, press ENTER 

e. *00000, press ENTER 

Verify on the CRT that Rl ■ *00000, R2 • *00000, and R3 ■ *00000. Waft 20 
seconds before proceeding. 
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6.2.7.3 

Outer Global Friction Test 


6.2.7.3.1 

Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 any sec): 


a. 0G 2lB0 0 G TORQUE MOTOR CURRENT 

b. 0G 2177 OGA SERVO ERROR IN PHASE 

c. 0G 2172 0G IX RESOLVER OUTPUT SIN 

d. 0G 2173 CG IX RESOLVER OUTPUT COS 

e. CG 2280 OGA CDU PINE ERROR 


6 . 2 . 7 . 3.2 

Enter the following sequence Into the K-Start. Pushing the ENTER 
pushbutton after each entry (+ 360 * OG torquing): 


a. VERB 24 NOUN 01, ENTER 

b. 00405, ENTER 

C. 40000, ENTER 

d. * 40034, ENTER 



Verify on the CRT that (c) appears In Rl, (d) appears In R2, 

(b) appears in R3* 

6 . 2 . 7 . 3.3 

Enter the following sequence into K-Start: 



a. VERB 42, press ENTER 

b. VERB 33 , press ENTER (Verify VERB 33 on CRT) 


6 . 2 . 7 . 3.4 

Start analog recorders 


6 . 2 . 7 . 3.5 

Observe measurement 00 2172, OG IX Resolver output SIN, on the 
analog recorder• When steady-state condition occurs, with the 
reading near zero (approximately 22 minutes), stop the recorders. 

6 . 2 . 7 . 3.6 

Return the GAN System to the coarse align mode by entering the 
following sequence in the K-Start. 


a. VERB 40, NOUN 20, press ENTER 

b. VERB 4l, NOUN 20, press ENTER 

c. 400000, press ENTER 

d. -KXXXX), press ENTER 

e. 400000, press ENTER 


6 . 2 . 7 . 3.7 

Verify that OG Servo Error Quadrature (CG2166) ie.0.0±l. 2VRM8. 

Verify on (ha CRT (hat Rl mAOGOOO*. R2 - 400000, and R3 - 400000. 

Walt 30 seconds before proceeding. 

rOSM MISI-H-t HIV. 

M4 
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6.2.7*3.8 Enter the following sequence into the K-Start. Push the ENTER 

pushbutton after each entry (-360* OG torquing): 

a. VERB 2k NOUN 01, ENTER 

b. 00405, ENTER 

c. 37777, ENTER 

d* 377^3, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2. and 
(b) appears in R3. 

6.2.7*3*9 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT). 

6.2.7*3*10 Start analog recorders* 

6.2.7.3.11 Observe measurement 00 2172, OG IX resolver output SIN, on the 
analog recorder. When steady-state condition occurs, with the 
reading near zero (approximately 12 minutes), stop the recorder. 

6*2*7*3*12 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB kO, NOUN 20, press ENTER 

b. VERB 4l, NOUN 20, press ENTER. 

c. -KXXXX), press ENTER 

d. +00000, press ENTER 

e. -06750, press ENTER 

6.2*7*3*13 Verify on the CRT that Rl - +00000, R2 - +00000, and R3 « -06750 
WAit 30 seconds before proceeding* 9 


FORM Mtat-M-t RIV 
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6.2.7.U Middle Global Friction Test 

6.2.7.4.1 Setup the ACE Analog Recorders to record the following measurements 

(use speed of 10 nan/sec): 

a. 00 2150 MG TORQUE MOTOR CURRENT 

b. OT 2147 MGA SERVO ERROR IN PHASE 

c. 0G 2142 MG IX RESOLVER OUTPUT SIN 

d. CG 2143 MG IX RESOLVER OUTPUT COS 

e. CG 2230 MGA CDU FINE ERROR 

r:: 


6.2.7.4.2 Enter the following sequence into the K-Start. Push the ENTER 
pushbutton after each entry (+135* MG torquing): 

a. VH*B 24 NOUN 01, ENTER ' 

b. 00411, ENTER 

c. 63777 , ENTER 

d. -77777, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6.2.7.4.3 Enter the following sequence in the K-Start: 

a. VERB 42, press ESTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

6.2.7.4.4 Start the analog recorder. 

6.2.7.4.5 Verify that MG Servo Error Quadrature (CG 2138) la 0.0±1 2 VRMS 

. ...... Observe measurement CG 2142, MG IX Resolver output SIN, on the 

analog recorder. When steady-state condition occurs 
(approximately & minutes), atop the recorder?, 

6.2.7*4,6 Return the G&N System to the coarse align mode by entering the 

following sequence in the K-Start. 

a. VERB 40 NOUN 01, ENTER 

b. VERB 4l NOUN 20, press ENTHR 

c. -KXXXX), press ENTER 

d. 400000, press ENTER 

e. 406750, press ENTER 

6.2.7.4.8 Enter the following sequence into the K-Start. Push ENTER push¬ 

button after each entry (-135* MG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

c. 14000, ENTER 

d. 00000, ENTER 

(* r ) 1 ^Pi^ri h i n C ^. that (o) epp * ar “ 10 R1 > ( fl ) •PPWT. In R2, «nd 
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6.2.7.4.9 Enter the following sequence in the K-Start: 

a. VERB 42, press ENTER 

b. VERB 33> press ERTHl (Verify VERB 33 on CRT) 

622.7.4.10 Start analog recorders. 

6.2.7.4.11 Observe measurement CG 214$, M3 IX Resolarer output SIN, on the 

analog recorder. When the steady-state condition occurs 
(approximately 5 minutes), stop the recorders, c :: ^ . 

6.2.7.4.12 Return the GMf System to the coarse align mode by entering the 
following sequence in the K-Start. 

S. VERB 36, ENTER 
b. VERB 40 NOUN 20, press ENTER 

C. VERB 4l NOUN 20, press ENTER 

d. +00000, press ENTER 

®4 +00000, press ENTER 

f~ +00000, press ENTER 

6.2.7.5 Examine the traces of the recorded measurements for all six phases 
of this test to detect any sharp discontinuities. Disregard 
transients of 0.5 second duration or less on the Gimbal Torque 
motor current traces, and those less than 0.2 second on the CDU 
fine error measurement traces. The Gimbal Torque motor currents 
shall not exceed 0.125 ampere. The CDU Fine Error measurements 
shall not exceed ±70 mvrms. 


FORM MISl-M-i 
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6.2.8 

GUI Panel Brightness and Lamp Test 

6.2.8.1 

Proceod vlth this test If 6.2.5.2 or 6. 2*3 has beam performed 
systsaa operatioa has not beea Interrupted. If system operation has 
bees Interrupted, perform 6. 2.5.2 before proceeding with this test. 

6.2.8.2 

Rotate the REPICIR BRIGHTNESS thumbwheel on the Control Indicator 

Panel and verify the capability to control the illumination of the 
following la^pst 


a. SCT reticles 

b. SOT reticles 

c. Telescope Panel Angle Counters 

6.2.8.3 

Turn on UGHTS-INTEGRAL control on Left Hand Circuit Breaker 
panel and LEB Lighting Control Panel. 

6.2.8A 

Adjust the brightness 
End Loft Hand Circuit 
max1.ro brightness. 
Panel lanps. 

controls on the LEB Lifting Control Panel 

Breaker Panel from ■•tiHwwi brightness to 

Verify the operation of the GUI Indicator Control 

6.2.8A.1 

controls for minluam acceptable lighting. Turn off 
LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel m,mA urn 

Lighting Control Panel. 

6 . 2 . 8.5 

Push and hold the COHDITIOB LAM’S switch on the (MB Indicator Control 

Panel to TE3T. Verify the illumination of the following lampss 


a. SCAR ACQ 

b. RASTER ALARM Jump 


6.2.8.6 

2h«U 1 «rtlS»i2£ B LW *’ S Wlt0h u *• • »>* * In 6 . 2 .8.5, ., 

FORM M ISt —H—1 

R«V. «... 
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«.2.9 Seial-Autematte Modtng Check /, , s . it :t , ‘ > t 

*-'■■■ . ,‘w (: . 1 , tti.: 

6.2.9.1 Perform Master Initialisation 6.2.5. S before proceed lig. 

6.2.9.1.1 Set the Q/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BU8 

(CGI530) is +28.0*3.0 VDC. Record the indication on the CRT. Verify 
that OPTX 28V 800 cpe l%Oph (CG1211) and OPTX 28V 800 cpe 5%-90 ph 
(CG 1212) are not flashing on the CRT. , r • 

••2.9.1.2 Enter VERB «T i*teKl48. Press the ENTER pushbutton. 

6.2.9.1.9 Enter 00010 into K148. Press the ENTER pushbutton. 

6.2.9.1. 4 Observe VERB OS NOUN 01 flashes on the CRT and the PROGRAM display 
indicates 07. 

# - 2 - 9 - 2 |^VERB33and press the ENTER pushbutton. The NO ATT lsmpee the 

Kpls^doB^ CRt! 3# ~c OD d. th. following its shall 

a. VERB 00 NOUN 02 flashing 

b. Rl • +00000 ± 00007 
C. R2 • *+00000 * 00007 

d. R3 * *+00000 * 00007 

e. IG angle « 000 * 1 deg. 

f. MG angle * 000 * 1 deg. 

g. OG angle * 000 * 1 deg. 

S. 2.9.3 Enter VERB 33 and press the ENTER pushbutton. After approximately 

29 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 03 flashing 

b. Rl - *+04500 * 00007 
o. R2 - -+04500 * 00007 

d. R3 * *+04500 * 00007 

e. IG angle - 045 * 1 deg. 

f. MG angle * 045 * 1 deg. 

g. OG angle • 045 * 1 deg. 

6.2.9.4 EnterVERB 33 and press the ENTER pushbutton. The NO ATT lamnon the 

•J I »U extinguish. After Approximately 100 spoonfe the following data 
shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashily 

b. Rl - 00000 * 00003 
e. R2 - 00000 * 00003 
d. R3 * 00000 * 00003 

NOTE: Negative numbers will be displayed in octal complement form, 
i.e., -00001 * 77776. 
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Enter VERB 33 into Kl48. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKY'S shall light. After approximately 20 seconds the following data shall 
be displayed on the CRT. 

a. VERB 06 NOUN 05 flashing 

b. R1 - +07100*00007 
O. R2 ■ +07100*00007 

d. R3 - +07100*00007 

e. IG angle - 071*1 deg. 

f. MG angle ■ 071*1 deg. 

g. OG angle ■ 071*1 deg. 

The GIMBAL LOCK lamps on the DSKY's shall light. The PGNS caution lamp on 
the Indicator Control Panel shall light. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 06 flashing 

b. R1 - +09000*00007 
o. R2 * +09000*00007 

d. R3 - +09000*00007 

e. IG angle ■ 090*1 deg. 

f. MG angle ■ 090*1 deg. 

g. OG angle - 090*1 deg. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds the following data shall be displayed on the CRT. 


a. VERB 06 NOUN 07 

b. R1 - +13500*00007 
O. R2 - +13500*00007 

d. R3 ■ +13500*00007 

e. IG angle ■ 135*1 deg. 

f. MG angle - 135*1 deg. 

g. OG angle - 135*1 deg. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds VERB 06 NOUN 10 shall flash. The GIMBAL LOCK lamp shall 
extinguish on the DSKY's. The PGNS caution lamp on the Indicator Control 

£5d4S ?1 r^ttTlT' gl “ b * 1 “ gle * * h * 11 ^ •PProxlm.toly 135*. 135*. 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
DSKY's shall extinguish. After approximately 100 seconds the following Ha ts 
shall be displayed on the CRT. * 

a. VERB 05 NOUN 30 flashing 

b. R1 - 00000*00003 

c. R2 - 00000*00003 

d. R3 ■ 00000*00003 
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6.2.9.10 


6.2.9.12 


6.2.9.13 


Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
ontbe DfilCTs shall light. After approximately 20 aeoonde the followii* data 
• h all be displayed on the CRT. 

a. VERB 06 NOUN 12 flashing 

b. Hi - +22500 A 09007 
O. R2 • +22600 A 00007 

d. R3 ■ +22500 A 00007 

e. IG angle - 225 a l deg. 

f. MG angle - 225 A 1 deg. 

g. OG angle - 225 A 1 deg. 

The GIMRAL LOCK lamp on the DSKY»a shall light. The PGN8 caution lamp 
on the Indicator Control Panel shall light. ** 

Enter VERB S3 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 09 NOUN 13 flashing 

b. Rl - +22500 A 90007 
o. R2 « +22500 A 00097 

d. R3 » +31500 A 90007 

e. IG angle * 225 A l deg. 

f. OG angle » 225 A 1 deg. 

g. MG angle * 315 A 1 deg. 

The GIMBAL LOCK lamp on the DSKY shall extinguish. The PGN8 caution lamp 
on the Indicator Control Panel shall •xtingn ffh. 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT Imp on the 
“ dSpl *y^d 1 o*^CRT. " Ur ' Wm * l,n ^ ajr 1# * •*°° nd * followln « *** 

a. VERB 05 NOUN 30 flashing 

b. Rl - 00000 A 00003 
C. R2 - 00000 A 00003 
d. R3 - 00000 A 00003 

Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY 1 a shall light. After approximately SO seconds the following * *** 

Shall be displayed on the CRT. 

a. VERB 06 NOUN 15 flashing 

b. Rl * +31500 A 09007 

c. R2 * +31500 A 00007 

d. R3 * +31500 A 90097 

e. IG angle - 315 A l deg. 

f. MG angle * 315 A 1 deg. 

g. OG angle ■ 315 A l deg. 
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6.2.9.14 


6.1.9.16 


6.2.9.17 


Enter VERB 33 and prooa the ENTER pushbutton. The NO ATT lampen the 
&b| h <SO*o^^CRTf WOT1Xi,B * tely 1,0 ‘h.fcUowlngd.t. 

a. VERB 06 NOUN 30 flashing 

b. Rl - OOOOP *00003 
C. R2 4 90000 A 00003 

d. R3 - 00000 A 00003 

Enter VERB 33 into K146. Press the ENTER pushbutton. The NO ATT lamp on 
the D6KY ( a shall light, iftaa teirraris foUfnylag s hall 

-displayed on the CRT. 

a. VERB 06 NOUN 17 flashii« 

b. Rl * +28900 A 00067 
O. R2 *+23906 A 00007 

d. R3 *+28900 A 00007 

e. IG angle - 315 a l deg. 

f. OG angle * 315 A 1 deg. 

g. MG angle * 289 A l deg. 

^° CIC lan W ) on *b« USKY 1 * shall light. The PGN8 caution lamp on 
the Indicator Control Panel shall Hg ftt. . .. P 

Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data will be displayed on die CRT. 

a. VERB 06 NOUN 20 flaihli* 

b. Rl * +00000 A 00067 

e. R2 *+00000 A 00007 

d. R3*+00000 A 00007 

e. IG angle * 000 a l deg. 

f. MG angle ■ 000 A 1 deg. 

g. OG angle *000 A l deg. 

The GIMBAL LOCK lamp on the DSKY’s shall extinguish. The PGNS caution 
lamp on the Indicator Oontrol Panel shall extinguish. 

Enter VERB 33 and press the ENTER pushbutton. The COMP ACTY: lamp on 
die OSKY's shall flash ler a few seconds. After qpproxiniately 15 ftpon-ris the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl * OOOxx 
O. R2 * xxxxx 


'Hie GIMBAL LOCK lamp on die MKT’s ligh t The pons 

«n tb. bidto.tor Control Pan.1 .h^l light. - - ~ 8 °“ Uo " Ump 

Record Rl and R2 as the Middle Qlmbal CDU drive rate. 

MG rate » Rl _ R2 V*ec. The Middle Gimbal CDU 
drive rate shall be 14 A 2°/sec. 
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Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 


a. VERB 06 NOUN 66 flashing 

b. R1 - OOOxx 
o. R2 ■ xxxxx 

The GIMBAL LOCK lamp on the DSKY’s shall extinguish. The PGNS caution lamp 
on the Indicator Control Panel shall extinguish. 

Record R1 and R2 as the Inner Glmbal CDU drive rate. 

IQ * R1 * _B2 * /sec. The Inner Gimbal CDU drive rate shall 

be 14±2*/sec. 

Enter VERB 33 into K148. Press die ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R1 - OOOxx 

c. R2 ■ xxxxx 

Record R1 and R2 as the Outer Gimbal CDU drive rate. OG rate - R1 • R2 . 
The Outer Gimbal CDU drive rate shall be 14*2*/seo. -“ 

Enter VERB S3 into K148. The NO ATT lamp on the D8KY*s Shall extinguish. 
Press the ENTER pushbutton. After approximately 20 seconds VERB 21 NOUN 
22 shall flash on the CRT. Enter+00100 into K148 three times. Press the 
ENTER pushbutton after each entry. The NO ATT lamp on the DSKY’s shall 
momentarily light, then extinguish. After approximately 100 seconds VERB 01 
NOUN 10 flashing shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 into K148. Press the ENTER pushbutton. Verify R1 - SSxxx. 

The ISS WARNING Lamp on the Indicator Control Panel shall light. 

The 188 WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 

Enter VERB 33 into IQ48. Press the ENTER pushbutton. 188 WARNING and ISS 
CDU FAIL shall be OFF. After approximately 20 seconds VERB 21 NOUN 22 shall 
flash on the CRT. Enter +03375 into K148 three times. Press the ENTER push¬ 
button after each entry. The NO ATT lamp on the DSKY’s shall momentarily light, 
then extinguish. After approximately 100 seconds VERB 01 NOUN 10 finding 
shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 into K148. Press the ENTER pushbutton. 

Verify R1 ■ 33xxx. 

The ISS WARNING lamp on the Indicator Control Panel shall light. 

The IBS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 
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6.2.9.24 


6.2.9.25 
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Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY’s shall light. After approximately 29 aeeoada VERB 96 NOUN 55 
thall flash on the CRT. The IRS WARlHMGiainp On the Control Indicator Panel 
shall extinguish. TfcelSB WARNING and IBS CDU FAILdiecretee on the CRT 
shall be OFF. 

Set the OPTICS MODE switch on the Indicator Control Panel to ZERO. Wait 
15 seoonds. Set the OPTICS MODE switch to CMC. 



Enter VERB 33 into K-148 and press the ENTER pushbutton. After approximately 
25 seoonds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R 1 - OOOxx 
o. R2 - xxxxx 

Record Rl and R2 as the Shaft Optics CDU drive rate. 

Shaft rate - Rl . R 2 . The Shaft Optica CDU drive rate shall be 
7.3hkl.62*/sec. 


Enter VERB 33 into K148. Press the ENTER pushbutton. In about 15 seooncfc 
the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 

b. Rl - OOOOx 
o. R2 * xxxxx 

Record Rl and R2 as the Trunnion O^ioa CDU drive rate. Trunnion 
rate - Rl • R 2 . The Trunnion Optics CDU drive rate shall be 
1.83±0.50*/seo. 

Terminate the Semi-Automatic Moding Check by entering VERB 34 into K148. 
Observe PROG display on DSKY’s is 00. Press the ENTER pushbutton. 

Set the G 6 N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 
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6.2.10.2 


6.2.10.3 


Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.6.2 Turn On 
procedure before proceeding. 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1630) is 
+28.0 A 3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) 
and OPTX I8V 800 cps 5% - 60 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence into K148. Press the ENTER pn«hfrntton 
after each entry. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. .+00000, ENTER 

Insure that the following switches on the G0N Indicator Control Panel are 
set as follows: 


6.2.10.4 


6.2.10.6 


6.2.10.6 


a. TELE8COPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

Monitor the Optics CDU's by entering VERB 16 NOUN 55 into K148. Press 
the ENTER pushbutton. 

Set the OPTICS MODE switch on the GIN Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly by obeervliw the 
following on Rl and R2 of the DSKY. 

a- Rl - «H). 00* +0.02% -0.03* (Shaft Angle) 

b. R2 *+0.000*+6.006% - 0 . 007 * fTrmmlon Los Angle) 

Return the OPTICS MODE switch to MAN. 

Set up the Analog Recorder to monitor the following measurements 
Use a chart speed of 10 mm/sec. 

a. CG 3140 SXT Shaft Tach Output 

b. CG 3160 SXT Trunnion Miaft Tanh Output n 
e. CG 3160 SCT Shaft Tach Output 

d. CG 3170 SCT Trunnion Taeh Output 

e. CG 3117 SXT Shaft Servo Error in phase 

f. CG 3118 SXT Trunnion 8ervo Error in p^ fl n* 

g. CG 3146 SXT Shaft MTR control winding 

h. CG 3165 SXT Trunnion MTR control winding 
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6.2.10.7 

Push the Optics Hand Controller to the right, driving the SXT Shaft until R1 
on the D6KY indicate +180* 1*. Push the Optics Hand Controller up, drivii* 
the SXT Trunnion until R2 on the DSKY indicates +75*1*. 

6.2.10.8 

Start the Analog Recorders and set the OPTICS MODE switch on the GAN 

Indicator Control Panel to ZERO. 

6.2.10.9 

Monitor the Analog Recorders until all signals return to null. Stop the Analog 
Recorders. Ihe elapsed time between the initial and final SXT Tach output 
null shall be less than 15 seconds. The peak magnitude of die SXT Shaft 
(DG 3140) and Trunnion (CG 3150) tach outputs shall be 3.3* 1.3 VRMS. The 
peak magnitude of the SCT Shaft Tach Output (CG 3160) shall be 3.3*1. 3 VRMS. 

The peak magnitude of the SCT Trunnion Tach Output (CG 3170) shall be 

0.85*0.35 VRMS. The SXT SHAFT (CG 3117) and TRUNNION (CG 3118) Servo 
Error hi PHASE measurements shall each have a wrimum wiigwitmif of g VRMS 
The peak magnitude of the SXT SHAFT (CG 3145) and TRUNNION (CG 3166) MTH * 
Control Winding measurements shall be 0.85*0.35 VRMS. 

6.2.10.10 

Record R1 and R2 on the CRT. The data displayed shall be as followst 

a. R1 -000.00*000.03 

b. R2 -00.000*00.006 

Enter VERB 34 and press the ENTER 

6.2.10.11 

Record the Telescope Panel Angle Counter indications. The Shaft Ai«le shall 
be 0.0*0.11 degrees. The Trunnion Angle shall be 0.0*0.22 degrees. 


6.2.10.12 Set the OPTICS MODE switch on the G6N Indicator Control Panel to MAN. 

Set the G/N Power Optics switch on the LEB Lighting Control Panel to OFF. 


«. 2.10.13 Insert the universal tool or equivalent into the Trunnion Tool input and ei^age 
drive mechanism (button out). Verify that the trunnion turns by viewing the 
movement through the SCT eyepiece while turning the tool until the TPAC reads 
+5*. Remove the tool from the trunnion tool input. 

6.2.10.14 Insert the Universal Tool or equivalent into the Shaft Tool input and engage die 
drive mechanism (button out). Verify that the Shaft turns by viewing the move¬ 
ment through the SCT eyepiece while turning the tool so that the dhaft moves 
through an angle from 0* to +3 to -3 to 0 as indicated on the shaft TPAC. Disen¬ 
gage the shaft drive mechanism (button in) and remove the tool. 

6.2.10.16 Insert the Universal Tool or equivalent into the Trunnion Tool input. Verify that 
the Trunnion Turns by viewing the movement through the SCT eyepiece while 
turning the tool so that the trunnion moves from +6* to -6* and back to zero as 
indicated on the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 
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6 . 2 . 11.1 


6.2.11.2 


6.2.11.3 


6.2.11.4 


6.2.11.5 


6.2.11.6 


6.2.11.7 


6.2.11.8 


OPTIC8 Coordinate Transformation Control Test 

NOTE: Proceed with this test If 6.2.3 Operate Power on Test has been 
completed and system operation has not been Interrupted. If 
system operation has been interrupted, perform 6.2.5.2, 

Turn On Procedure, before proceeding. 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) Is 
+28.0+3 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashily on the CRT. 

Enter the following Into the K-8tart. Press the ENTER pushbutton after 
each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

Verify and/or set the following switches on the GAN Indicator Control Panel 
to the position Indicated. 

a. TELESCOPE TRUNNION to SLAVE TO 8XT 

b. CONTROLLER COUPLING to DIRECT 
O. CONTROLLER SPEED to HI 

Set up the analog recorders to monitor the foUowli« measurements: 

a. CG 3160 SCT Shaft Tachometer Output 

b. CG 3170 SCT Trunnion Tachometer Output 

Enter the following Into the K-8tart to monitor the OPTICS CDU's, 

VERB 16 NOUN 55, press ENTER 

Set the OPTICS MODE switch on the GAN Panel to ZERO. Wait 15 seconds 
Return the OPTICS MODE switch to MAN. ./. i 

Using the OPTIC8 CONTROL STICK, drive the Optics until R1 *+225 00 
and R2*+10.900 on the CRT and the )D6KY's. 

-- —* -- 1 . Aw.uufr 

Set the CONTROLLER COUPLING switch on the GAN Panel to RSLV and 
oontcolltor speed switch te MED, t . 




: -St 


» tlntti *r; • *» -&*•*- 
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6 .2.11.9 Position the movable optics target such that It is centered on the SCT 
retical pattern, then start the analog recorders at a chart speed of 10 
mm/second. 


6.2.11.10 Quickly displace the OPTICS CONTROL STICK 45*10 degrees in the upper 
right hand quadrant while sighting on the optics target through the SCT 
eyepiece. The target shall appear to move in the upper right field of view 
of the SCT at 46*10 deg. When Tafcget leaves the 8CT opfewr Vight'field of 
view press MARK (fcishbuttoivand, immediately Record the shaft angle as displayed 
on R1 of the DSKY. The reoorded shaft angle shall be-+225* MM>0 dcgrooi. 


6 .2.11.11 Enter VERB 34 in the DSKY. 

Press the ENTER pushbutton. 


6 .2.11.12 Stop the analog recorder and measure the elapsed time between die 
initial and the final signal null conditions for the two measurements. 

The elapsed time shall be 24*6 seconds. 

6.2.11.13 Set the CONTROLLER COUPLING switch on the GIN Panel to DIRECT 
and drive the Optics with the OPTICS CONTROL STICK until the 

shaft and trunnion angles as indicated on the SCT TP AC's are approximately aero. 
Set tbeOPTICS MODE switch to ZERO. After 15 seoonds return the switoh to MAN. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 
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6.2.12 

Optics Positional Accuracy Test, Proceed with this test if 6.2.3 

Operate Power On Test, or 6.2.5.2, Turn-On Procedure h— been 
performed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2, Turn On 

Procedure, before proceeding. 

6.2.12.1 

NOTE: This test requires the use of the GAN Installation Qualification 

Fixture A23r097 mounted on Optics Supporting Fixture A 14 - 135 . 

Insure that the qualification fixture has been properly aligned 
and that both Autosets are visible through the SXT St LOS before 
proceeding. Insure that lamp power is available to the ffiillflca- 
tton fixture and to the Portable Lamp Assembly. 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 

Panel to OPTICS. Set Tracker switch to OFF. Verify the foliowii*: 

a. +28 VDC OPTX OPERATE BU8 (CG 1530) is 28.8 A 3 VDC. Record 
the indication on the CRT. 


b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flaahlng on CRT. 

c. CG 1212 OPTX 800 cps 5% - 90 ph not flashing on CRT. 

6.2.12.2 

Enter the foUowing sifcquence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 

C. +00000, ENTER 
d. +00000, ENTER 

6.2.12.3 

Insure that OPTICS Optics control switches on the GAN Indicator Control 

Panel are set as follows: 


a. OPTICS MODE TO MAN 

b. CONTROLLER SPEED to LO ' 

c. CONTROLLER COUPLING to DIRECT 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

6.2.12.4 

Set the OPTICS MODE .witch to ZERO. Alter 18 secoo* return th. 

■witch to MAN. 

6.2.12.5 

Resolution Checks 


6.2.12.5.1 

Sight through the SXT eyepiece. Using the OPTIC CONTROL STICK 
adjust the SXT to obtain the best reflected field of view of the 5-inch 
autocollimator reticle engravings at the center of the field of view. 
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6.2.12.5.2 


6.2.12.6.3 

6.2.12.6 

6.2.12.6.1 

6.2.12.6.2 

6.2.12.6.3 

6.2.12.6.4 


6.2.12.6.5 

6.2.12.6.6 


Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines with¬ 
in a set) can be made. Record the number associated with that set of lines. 
The SXT resolution shall be at least 10 arc-seconds at the center of the 
field of view. 

Repeat 6.2.12.5.1 and 6.2.12.5.2 using the SCT and the 8CT resolution 
chart. The SCT shall have a resolution of at least 3 arc-minutes at the 
center of the field of view. 

Slave Telescope Mode Checks 

Enter VERB 16 NOUN 55 into the K-Start, Press the ENTER pushbutton. 

Set the OPTIC8 MODE switch on the Control Indicator Panel to ZERO. 

After 15 seconds return the OPTICS MODE switch to MAN. 

Record the SCT Shaft and Trunnion angles as indicated by the TPAC and 
the Shaft and Trunnion CDU angles as indicated in Ri and R2 of the D6KY. 
The difference between the TPAC Shaft angle and the Shaft CDU angle shall 
be a 0.11* or less. The difference between the TPAC Trunnion aiwle and 
the Trunnion CDU angle shall be *0.22* or less. 

Using the OPTIC8 CONTROL STICK and CONTROLLER SPEED switch, 
drive the SXT Shaft and Trunnion CDU's until Rl ■ +035. OOAC.IjO deg. and 
R2 - +35.000*0.100 deg. Record Rl and R2* Reoond the Shalt and Trunnion 
angles as indicated by the TPAC. The difference between the TPAC 
angle and Shaft CDU angle shaUbeaO.il* or less. The difference between 
the TPAC Trunnion angle and Trunnion CDU angle shaU be *0.22* or less. 

Set the OPTIC8 MODE switch to ZERO. After 19 seconds return the 
OPTICS MODE switch to MAN. 

Set the TELESCOPE TRUNNION switch to the 0* position. 
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6.2.12.6.7 


6.2.12.6.8 


6.2.12.6.9 


6.2.12.6.10 
6.2.12.6.11 

6.2.12.6.12 

6.2.12.6.13 


6 . 2 . 12 . 6 . 

6 . 2 . 12 . 6 . 


6.2.12.6.16 


6.2.12.6.17 


Remove the plug from the base of the SXT eyepiece and Install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place n photographers hood 
over the optics head and retro re fleeting prism. 

By sighting through the SCT eyepiece, position the Retro reflecting Prism. 
Model No. A23-200, to span between the SXT StLOS and SCT LOS such that 
the illumination from the backlight filament is clearly visible at the center 
of the field of view. 

Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. 

An enlarged projected image of the SCT reticle should be visible for align¬ 
ment comparison with the SXT reticle. Using the OPTICS CONTROL STICK, 
adjust the trunnion CDU to bring the SCT horizontal reticle line into coinci- ' 
dence with the SXT horizontal reticle line. Record the Trunnion CDU ai^le 
displayed in R2 as XX. XXX degrees. The difference between im« angle and 
the corresponding angle recorded in 6.2.12.6.3 shall be AO. r or less. 

Replace the Portable Light in the adapter on the SXT eyepiece. 

Set the OPTICS MODE switch to ZERO. After 16 seconds return the OPTICS 
MODE switch to MAN. Set the TELESCOPE TRUNNION switch to SLAVE 
TO SXT. 

Temporarily disable the SCT TRUNNION electrical drive by carefully 
unscrewing the SCT TRUNNION Manual Drive until it just releases from 
the panel. Do not rotate further, as this would displace the SCT LOS from 
the desired reference position. 

Remove the Portable Light from the adapter and direct the light beam into 
the SCT eyepiece while sighting into the SXT eyepiece as in step 6.2.12.6.9. 
Again using the OPTICS CONTROL STICK, bring the SCT horizontal reticle 
line into coincidence with the SXT horizontal reticle. Record the Trunnion 
CDU angle displayed in R2. The difference between thin angle and the cor¬ 
responding angle measured in 6.2.12.6.3 shall be AO. 2* or less. Replace 
the Portable Light Assembly in the adapter. 

Replace the SCT TRUNNION Manual Drive in the panel. 

Use the OPTIC8 CONTROL STICK to drive the Trunnion CDU to -*-25.000* 

AO. 006* as indicated on R2. Maintain the Shaft CDU at 000.00“ A0.01* as 
indicated on Rl. 

Set the TELESCOPE TRUNNION switch to 2 P. After 30 seconds has elapsed, 
record the TP AC Trunnion angle and Trunnion CDU angle displayed in R2. 

The difference shall be A0.22* or less. Record the Shaft CDU angle displayed 
in Rl. 

Temporarily disable the electrical drive to the SCT Trunnion and SCT Shaft 
by unscrewing the SCT Trunnion and Shaft Manual Drive items until they just 
release from the panel. Do not rotate further, as this would displace the SCT 
LOS from the desired reference position. 
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6.2.12.6.18 


6.2.12.6.19 


6.2.12.7 

6.2.12.7.1 


6.2.12. 7.2 


6.2.12.7.6 


6.2.12.7.4 


6.2.12.7.5 


6.2.12.7.6 


6.2.12.7.7 


6.2.12.7.8 


Reposition the Retroreflecting Prism so that it Is inclined at an angleof 
25* downward and spans the SCT LOS and SXT St LOS. Sight into the SCT 
and adjust the prism so that illumination from the backlight filament is 
again visible at the center of the field of view. Remove the Portable Light 
Assembly from the SXT eyepiece adapter and direct the light into the SCT 
eyepiece while sighting through the SXT eyepiece. Observe the comparison 
of SCT and SXT reticles. Adjust the Trunnion CDU and Shaft CDU angles 
with the OPTICS CONTROL STICK to bring the two reticle patterns into 
coincidence. Record the Shaft and Trunnion CDU angles as indicated in Rl 
and R2 of the DSKY. The difference between each of these angles and the 
respective angles recorded in 6.2.12.6.16 shall be AO. 2 degrees or less. 

Replace the SCT Shaft and Trunnion Manual Drive items. Replace the 
Portable Light Assembly in the adapter. Set the TELESCOPE TRUNNION 
switch to SLAVE TO SXT. Set the OPTICS MODE switch to ZERO. Wait 
15 seconds and then set the OPTICS MODE to MAN. Remove the Retro- 
reflecting Prism and photographer's hood if used. 

SXT Parallelism Tests 

Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
+15.000* 42* as indicated in R2 of the DSKY. Maintain a Shaft CDU angle 
of 000.00+0.01 degrees. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Set the OPTICS MODE switch to ZERO. After 16 seconds return the 
OPTICS MODE switch to MAN. 

Again sight through the 5-inch autocollimator eyepiece and adjust the 
measurement knob to bring the SXT StLOS horizontal reticle and autocol¬ 
limator horizontal filar images to coincide. Record the autocollimator 
reading*. 

Repeat 6.1.12.7. i twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.7.3 by more than 10 arc seconds. 

Using the OPTICS CONTROL STICK drive the SXT Trunnion angle to 
85.000* +5* as Indicated on R2 of the DSKY. Set the CONTROLLER SPEED 
to LO and drive the SXT Trunnion to +90.000* 40.006* as i nd icated on R2 
of the DSKY. Insure that the SXT Shaft angle remains at 000.0040.02 degrees 
as indicated by Rl on the DSKY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the 
OPTICS CONTROL STICK to adjust the SXT Trunnion angle until the two 
horizontal reticle lines are coincident. Record the Trunnion CDU angle 
displayed in R2. The Trunnion CDU angle shall be 90.000+0.010 degrees. 
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6.2.12.7.9 Remove the Portable Light Assembly and Adapter Assembly from the base 
of the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If Optics testing will not continue, set the Q/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

6.2.12.8 Shaft and Trunnion Positional Accuracy Checks. 

6.2.12.8.1 Set the OPTIC8 MODE switch to ZERO. After 15 seconcto, return the 
selector to MANUAL. 

6.2.12.8.2 Sight through the SXT. Using the control stick align the SXT SLOS with 
optical target No. 1 on the G8N Installation Fixture Model No. A23-071. 

6.2.12.8.3 Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 
Record the value of Rl and R2 displayed on the CRT. Record the Shaft and 
Trunnion Angies from the TP AC. 

6.2.12.8.4 Sight through the SXT. Using the control stick align the SXT SLOS with 
Optical Target No. 2 on A23-071. 

6.2.12.8.5 Record the value in Rl and R2 on the CRT. Record the Shaft and Trunnion 
Angles from the TP AC. 

6.2.12.8.6 Set the OPTICS MODE switch to ZERO. After 16 seconds set the switch 
to CMC. 

6.2.12.8.7 Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

6.2.12.8.8 Enter the value recorded from Rl in 6.2.12.8.3 into the K-Start. Press 

the ENTER pushbutton. 

6.2.12.8.9 Enter the value recorded from R2 in 6.2.12.8.3 into the K-8tart. Press the 
ENTER pushbutton. 

6.2.12.8.10 Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
on A23-071. Record the Shaft and Trunnion Angies from the TPAC. The 
difference between these values and the corresponding values recorded in 

6.2.12.8.3 shall be less than 0.25 degrees. Record the difference. 

6.2.12.8.11 Enter VERB 41 NOUN 55 into the K-START. Press the ENTER pushbutton. 

6.2.12.8.12 Enter the value recorded from Rl in 6.2.12.8.5 into the K-Start. Press 

the ENTER pushbutton. 

6.2.12.8.13 Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 
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6.2.12.6.14 Sight through the SXT. The SLOS should be centered on Optical 

Target Ho. 2 on A23-071. Record the aiaft and Trunnion Angles froai 
the TPAC. The difference between these values and the corresponding 
values recorded In 6.2.12.8.3 shall be less than 0.23 degrees. 

Record the difference. 

6.2.12.6.13 Set the OPTICS MOOS switch to SRO. After 10 seconds return the 
switch to MANUAL. 

6.2.12.8.16 Enter VERB 4l NOUN 20 Into the K- START. Press the ENTER pushbutton. 

Enter +00000 Into the K-START 3 tines. Press the ENTER pushbutton 
after each entry. 
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6.2.13 

t-jALv. Lie* H *.ta T-vat 

Optica Slew Rate Test, > if r y-^yr 4 *. :. 

Oi . 


v • 

**’* > '] -> : -ti lot 

, i. ft ■■ 


6.2.13.1 


6.2.13.2 


6.2.13.3 

6.2.13.4 
6.2.13.6 


6.2.13.6 


NOTE: fortes Muter IatMalftsattea 6 . ft. 6.3, bote* prooeedUg, T u n 

i"*’* --■ ^-vC, u : lv^. 

8et/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1630) 
is +28.0 A 3.0 VDC. Verify that OPTX 28V 800 eps 1% zero (CG 1211) and 

OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. Set 
Tracker switch to OFF. 

Enter the following sequence into K148. Press the ENTER pushbutton after 
each entry. 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

Verify and/or set the following switches on the GAN Indicator Control 
Panel to the positions indicated. 

a. TELESCOPE TRUNNION to 8LAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to HI 

Monitor the OCDtJte by entering VERB 16 NOUN 66 into K148. Press ths 
ENTER pushbutton. , 

8et the OPTICS MODE switch on the GAN Indicator Control Panel to ZERO 
Wait 16 seconds. ,t--i. ii ^ .• . ... „ xv .. Si * 


>1 S+...J/ 

?*’• -- K..U 




-it A, i, 

'Li. i i 


Set the OPTICS MODE switch on die GAN Indicator Panel to MAN. 

NOTE: Bead ft understand stop 6.2.13.6 before proceeding. Do not 

hold Control Stick at upper limit more than 10 seconds, or STPood a 
trunnion angle of 85* 

Trunnion Slew Rate - HI Speed 

Push and hold the Optics Control Stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the D6KY 
display in R2 and R3. Approximately 5 seconds after the first MARK, again 
press the MARK prahbutton, release the control stick, and seoord the no# 

1® Hft and M* The data displayed is in the following form: 

a. R2 -AXX.XXX (Trunnion LOB angle in deg.) 

b. R3-+XXX. XX (Time in seconds) 
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6.2.13.7 Perform the following calculation*: 

a. Difference between R2 display* ■ _ ( A trun. angle) 

b. Difference between R3 displays - “ ( A time) 

c. — — — — — 

A trun. angle 

. . -. - deg/see 

m A tine 

The Trunnion slew rate shall be 10*2 deg/soc. ^ 

Shaft Slew Rate - HI Speed 

6.2.13.8 Using the Optics Control Stick, drive the Trunnion LOS Angle back to 
approximately xero degrees as Indicated on the TP AC. Set the OPTICS 
MODE switch to ZERO. Wait 1$ seconds. Set the OPTICS MODE switch to 
MAH. 

NOTE: Retd and understand step 6.2.13.9 before proce«dli«. Do act hold Coitrol 
Stick at right limit for more than 1*0 aeconda, or exceed a shaft »egi» of 
250* • 

6.2.13.9 Push end hold the Optlce Control stick to its rigit limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKI 
display in R1 and R3. Approximately 5 seconds after the first MARK, again 
press the MARK pushbutton, release the control stick,' andreoord the new dsplay 
in R1 sndR3 v The data displayed is in the following form. 

R1 - ♦ XXX.XX (Shaft angle in deg.) 

R3 - ♦ XXX.XX (Time In seconds) 

6.2.13*10 Perform the following calculations 

a. Difference between R1 displays • 

b. Difference between R3 displays ■ 

e. “ *" * 

A shaft angle , 

—- - . deg/see 

A time — — — 

The Shaft Slew Rate shall be deg/aee. 

Trunnion Slew Rate - MED Speed * 

6.2.13.11 UOlng the Optics Control Stick, drive the shaft angle back to approxi¬ 
mately xero degrees as indicated on the TPAC. Set the OPTICS MODE switch 
to xero. Whit 15 seconds. Set the OPTICS MODE switch to MAH. 
the OOlfPROLLER SPEED switch to MED. 


f .A shaft angle) 
A time) 


Set 


HOTE: Reed A understand 6.2.13.12 before proceeding. Do not bold control 
stick at upper limit for more than 20 seconds. 
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6.2.13.12 


6.2.13.13 


6.2.13.14 


6.2.13.15 


6.2.13.16 


Push and hold the Option Control ottek to Re upper H—tt . Approximately 
2 seconds later press the MARK pushbu t to n. Immediately record the D6KT 
display in R2 and R3. Approximately 10 seconds after the first MARK, again 
press the MARK pushbutton, release the oentrel stlok, aaireoordthenewcMspiay 
in R2 *R3. The data displayed le In the following formt 

a. R2 ■ AXXJLXjl (Tru nni on LOS Angle in degrees) 

b. R3 * tXXX JCX (Time in seconds! 

Perform the following calculations: 

a. Difference between R2 displays •_._(A Trunnion Angle) 

b. Difference between R3 displays (A Time) 

A Trunnion angle « ._deg./sec 

A Time 

The Trunnion slew rate shall be l.O*0.2 feg/seo. 

Shaft Slew Rate - MED Speed 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the OPTICS 
MODE switch to MAN. 

NOTE: Read A understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

Push and hold the Optics Control Stick to its right limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the D6KY 
display in Rl and R3. Approximately 10 seconds after the first MARK, 
again press the MARK pushbutton, release the control stick, and record the Pew 
display InRl and RS^ The data displayed is In the followii* form: . 

a. Rl XXX. XX (Shaft Angle in degrees) 

b. B3* + XXX. XX (Time in seconds) 

Perform the following calculations 

a. Difference between Rl displays *_._(A Shaft Angle) 

b. Difference between R3 displays ■_(A Time) 

o. A Shaft Angle , , ————— 

_ * . deg/sec 

A Time 

The Shaft Slew Rate shall be 2.040*4 deg/sec. •*?. 

Trunnion Slew Rate - LO Speed 
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6.2.13.17 8et the OPTICS MDDE witch to ZERO. Wait 15 seconds. Set the OPTICS 
MODE switch to MAH. Set the CONTROLLER SPEED switch to LO. 

NOTE: Read and understand 6.2.13.18 before proceeding. Do not hold 
control stick at upper Unit for nore than 30 seconds. 

6.2.13.18 Push and hold the Optics Control stick to its upper Halt. Approximately 

2 seconds later press the MARK pushbutton. Iessediately record the DGKT 
display in R2 and R3- Approximately 10 seconds after the first MARK, again 
press the MARK ikishbutton^release the control stick* endrecdrd the jmw diapla$ in R2 
tnd BS^ uThedata displayed is in the following form: *** 

^ ■ XX.XXX fTrunnion LOS Angle la degrees) 
b. R3 * XXX.XX (Tims in seconds) 

6.2.13.19 Perform the following calculations 

a. Difference between R2 displays ■ XX.XXX ( A Trunnion Angle) 

b. Difference between R3 displays - XXX.XX ( A Tins) 


-—-i jjk iiuuiuuH ium«; 

b. Difference between R3 displays - XXX.XX ( A Tins) 

A Trunnion Angle 

- -— * _ • _ deg/see 

A Tine - 

The Trunaiom Slew Rate shall be 0.10 ♦ 0.02 deg/see. 

Shaft Slew Rate - L0 Speed 

6.2.13.20 Set the OPTICS MODS switch to aSRO. Wait 15 seconds. Set the OPTICS 
MODS Switch to MAH. 

VOTSs Read and understand 6.2.13.21 before proceeding. Do not hold 
eontrol stick at rl*t Unit for norm than 20 seconds. 

6.2.13.21 Push and hold the Optics Control stick to Its rifrt Unit. Approximately 
2 seconds later press the MARX pushbutton. Inmdlately record the D6KI 
display in R 1 and R3. Approximately 10 seconds after the first MARK* again 

pushbutton, release the oontrol Stick,''and risaDrdtheaewdlaDlav in R1 
and RSu. The^data displayed la in the following farm? P ^ H1 

•• * XXX .XX (Shaft Angle in degr ee s) 

b. R3 * XXX.XX (Tine in seconds) 

6.2.13.22 Perfom the following calculations: 

a. Difference between R1 displays - . ( A shaft Angle) 

b. Difference between R3 displays » ~ ” “ . ( ^ Tins) 


— — — • _ ( A Shaft Angle) 

_ _•„.!( A Tins) 


A Shaft Angle 
A Tins 


■ — — deg/sec 


The Shaft Slew Rate shall be 0.20 ♦ 0.0b deg/sec. 

0.2.13.23 Set the Q/N POWERp-OPTTCS switch on the LEB li ghtin g Control Panel to OFF. 


FORM MISt-M-t RIV. M4 
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6.2.14 Stabi l iza t ion Loop Step Response Test 

6.2.14.1 Proceed with this test If the Operate Power On Test of 6.2.3 has been per¬ 
formed and system operation has not been interrupted. If system operation 
has been interrupted, perform the Turn On Procedure of 6.2.5.2 before 
proceeding. 

6.2.14.2 Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is 
installed and connected. 

6.2.14.3 Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

5.2.14.4 Inner Gimbal Response Test 

6.2.14.4.1 Enter oode 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL jaishbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.4.2 Enter VERB 41 NOUN 20 into K148. Press ENTER pushbutton. 

6.2.14.4.3 Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
30 seconds. 


6.2.14.4. 4 Enter VERB 42 into K148. Press ENTER. 


6.2.14.4.5 


Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
90 seconds. 


6.2.14.4.6 Enter 0001 into R154. Verify and execute to apply +28 VDC ACE ENABLE to 
the PSAAM. 

6.2.14.4.7 Enter 1000 into R155. Verify and execute to enter a DC step into the IG 
stabilization loop. 

CAUTION: If die transient oaused by the step Input does not die out 
within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on theLEB li ght! »g Control Panel to OFF. 

6.2.14.4.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/seo. 

6.2.14.4.9 Enter 0000 into 4A2-A6-R155; the top part of switch should be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are Illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the IG Stabilization Loop. The bottom part of switch shall be extinguished. 

6.2.14.4.10 After the transient has died out, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step input 
and the settling of the error signal to a value equal to +5 percent of the original 
step amplitude. In addition, record the total number of overshoots. 
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4.10.1 The inner gimbal stabilization loop response time shall be less 
0.1 second. 

4.10. S The maximum number of overshoots on the IGA Servo Error signals shall 
be three. 

5 Middle Gimbal Response Test 

5.1 Enter code 2028000000 into C-START MODULE 4A1-A5-C156. Press the 
XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 4A1-A3-CH1. 

6.2 Enter VERB 41 NOUN 20 into K148. Press ENTER. 

5.3 Enter +00000 into K148 three times. Press ENTER after each entry. 

Watt 30 seconds. 

5.4 Enter VERB 42 into K148. Press ENTER. 

5.5 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 90-seconds. 

i.« Enter 0100 into 4A2-A8-R155. The top part of switch shall be illuminated. 

Insure that no other function switches on 4A2-A6-R1&5 are illuminated. 

5.7 Press XEQ/SEAL pushbutton on 4A2-A0-R155 to enter a DC step into the 
MG Stabilization Loop. 

CAUTION: If the transient caused by the step input does not die within 15 seconds, 
remove the IMU OPERATE power by setting the G/N POWER IMU switch on the 
LEB Lighting Control Panel to OFF. 

i. 8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

; ‘ 9 Enter 0000 into 4A2-A8-R155. The top part of the switch shall be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are Illuminated. Start 
analog recorder. Press XEQ/SEAL pushbutton to remove the step *" pii t to the 
MG stabilization loop. 

’* 10 After ***• transients have died out, stop the analog recorder. Record the stab 
loop response time by measuring the time interval between removing the step 
input and the settling of the error signals to a value equal to +5 percent of the 
original step amplitude. In addition, record the total number of overshoots. 

. 10.1 The middle gimbal stabilization loop response time shall be less than 0.1 
second. 


. 10.2 The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 
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REVISION LETTER 

PACE 


- i i i i i izn 


6.2.14.6 Outer Oinbal Respease Test 

6.2.14.6.1 Enter cede 2026000000 la C-START Module 4A1-A5-C156. Press XEO/SEAL 
Pushbutten te call up 00 2177 0OA SERVO ERROR ea 4A1-A3-CH1. 

6.2.14.6.2 Eater VERB 4l HOUR 20 late KL48. Press ENTER. 

6.2.14.6.3 Eater +00000 late KL48 three tines. Press ENTER after each entry. 

Wait 30 eeceads. 

6.2.14.6.4 Brier VERB 42 late KL46. Press SNEER pushhuttea. 

6.2.14.6.5 Eater +00000 late 0.48 three tines. Press ENTER after each entry. 

Walt 90 seceads. 

6.2.14.6.6 Eater 0010 late 4A2-A6-R155. The top half ef the switch be 

11 limlas ted. Insure that as ether fuactlea switches oa 4A2-AO-R155 

axe lllunl Bated. 

6.2.14.6.7 Press XEQ/SEAL pushbuttoa sn 4A2-A6-R155 te eater a DC step late 
the 00 Stabilisation Loops. 

NDTBf If the transient caused by the step Input dees net die out within 
15 seconds, move the 3MJ OPERATE pewer by setting the O/S POWER 
IMJ switch on the LEB Lighting Control Panel te OFF. 

6.2.14.6.8 tg> AM_L.g RMwrdar 4A1-A3 u»Ug . .hurt «pMd .f loo b/ih. 

6.2.14.6.9 Ertur 0000 irt. 4A2-A6-R155* Th. top hrtf .f the .witch «h-n b. 
^extinguished. Insure that as other fuactlea switches on 4A2-A6-155 

are i L lu n l aa t ed. Start analog recorder. Press the XEQ/SEAL push¬ 
butten te move the step input te the 00 Stabilisation Leap. 

6.2.14.6.10 After the transients have died out, step the recorder. Record 

the loop response tine by Measuring the tine Interval between 
moving the step fcputaad t***ettttnrej the error signal ton value tqual to 

MhplRude; Inaddmdh, record the total number o£ 

6.2.14.6.00.1 The outer glabel stabilisation loop response tine 
be less than 6.1 second. . 

6.2.14.6.10.2 The m a xima l amber of overshoots sn the 00A Serve Error 
Sign a l s shall be three. 

6.2.14.7 Eater VERB 40 NOUN 20 late 10.48. Press the eiwkh pushbutton. 

6.2.14.7.1 Eater VERB 4l NOON 20 iate Kl48. Press the ENTER pushbutton. 







6.2.14.7. 

6.2.14.7. 

6.2.14.7. 


6.2.14.7. 
6.2.16 

6.2.15.1 

6.2.15.2 

6.2.15.3 


6.2.15.3. 

6.2.15.4 

6.2.15.5 

6.2.15.6 
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2 Enter +00000 into K148. Press the ENTER pushbutton. 


3 Enter +00000 into K148. Press the ENTER pushbutton. 

4 Enter +00000 into K148. Press the ENTER pushbutton. 


Step 


1-f 

Input / 

iZJ. 


0.05 Step Input 


-Response Time 
^ Figure I! Typical Step Input Response 
Enter 0006 into R154. Verify End execute te remove+28 VDC ACE ENABLE. 

IRIQ Scale Factor Test 

' - i . r.-.v .. a e.n.; cx f?* 

Perfbmr Master Initialization 6. 2.5.3 before prociartlj*.^—- — ‘ - 


Verify that the IMU OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the Oimbal 
Friction Test, 6.2. 7. 

Set up the Analog Recorders to monitor the foUowlig signals: 

a. CO 2117 IQ SERVO ERROR 

b. CG 2147 MG SERVO ERROR 

c. CG 2177 OG SERVO ERROR 

d. CG 2120 IG TM CURRENT 

e. CG 2150 MG TM CURRENT 

f. CG 2180 OGTM CURRENT 

Start the analog recorder chart dries using a chart speed of 1 mm/sec. 

The recorder shall run for the duration of 6.2.15. 

Enter VERB 57 into K148. Press the ENTER pushbutton. 

Enter 00005 into K148. Press the ENTER pushbutton. 

VERB 06 NOUN 61 shall flash on CRT and the followii^ displayed in R1 and R2: 

R1 ■ Axxxxx (some Nar. Base azimuth) 

R2 - +xxxxx (some test site latitude; see Table 1) 
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6.2.15.7 

- -1—J- L_l_ L 1 1 | | 

If the values displayed in R1 and R2 are correct, proceed with test, if not 
perform the following sequence: 


*• To oorrect Rl, on the K-start enter VERB 21, press ENTER [...kk.^ 


axxa.« v press ENTEk (ixxx.xx is correct nav. haze azimuth). 


b. To correct R2, on the K- 

-start enter VERB 22, press ENTER pushbutton. 1 


±JUi.juui, press ENTER (obtain correct site latitude from Table I). 1 



Table I 


Site 

Latitude 


NAA 

433.921 


MSC 

429.556 


MILA 

428. 516 

6.2.15.8 

Verify the correct displays on CRT R1 and R2, then on the K-start enter 

VERB 33 and press ENTER pushbutton. 

6.2.15.9 

VERB 21 NOUN SO shall flash on the CRT, requestin' a load of the teat 


number. 



Enter the desired test number from Table I and press the ENTER pushbutton. 

Table I. Test Numbers and Positions for TRIO Taai* 


Test Number 

Gyro Being Tested and 

Direction of Toraue 


400001 

-X 


400002 

-Y 


400003 

4Z 


-00001 

4X 


-00002 

4Y 


-00003 

-Z 

homm Mtat-M-1 

NKV. »*4 
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After 160 seconds VERB 06 NOUN 66 shaU flash on the CRT. Record the 
value displayed in register R1 for the appropriate Test Number in Table 2. 
The data displayed is the Scale Factor error in parts per million. The 
recorded Scale Factor error shall not exceed *1760 ppm. 


Table 2. 


r of Test Paran 


Test 

Namfear 


Symbol 


.15.14.2 


Enter VERB 33 into K148. Press the ENTER pushbutton. 

Repeat 6.2.16.9 through 6.2.15.11 until all Test Numbers in Table I have been 
utilized. When the last test number is entered perform only 6.2.15.9 and 6.2.16.10. 

Enter VERB 34 into K148. Press the ENTER pushbutton. 

L After completion of all test numbers, stop the analog recorders. 

Enter VERB 40 NOUN 20 in K14S. Press the ENTER pushbutton. 

I Enter VERB 41 NOUN 20 into K148. Press the ENTER pushbutton. 

5 Enter *00000 into K148 three times, pressing the ENTER pushbutton after 
each entry. 

IMU Performance Test 

Perform Master Initialization 6.2.5.3 before proceeding. 

Enter VERB 01 NOUN 10 Into K148. Preaa the ENTER puahbutton. Enter 
00003 Into KIM. Preaa the ENTER puahbutton. Record R1 - AAAAA and the 
time of day. 

Enter VERB 21 NOUN 02 into K148. Press the ENTER pushbutton. Enter 
01300 into K148. Press ENTER. Enter AAAAA into K148. Press ENTER. 

Enter VERB 06 NOUN 02 into K148. Press ENTER. Enter 01300 into 
K148. Press ENTER. Record R1 ■ BBBBB. 
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6.2.16.5 Perfonn the following calculation*: 

*■ X - CCCC.C (hrs. In high order acaler channel 3) 

b. 23.3 - CCC.C - DDDDD Hrs. 

o* Add DDDDD to time of day recorded in step 1* 

Do Not enter any of the PIPA scale factor tests within -0.2 hours of the time of 
day calculated in step 6.2.16.5c. This is the time at which the high order scaler, 
channel 3, will overflow. If a PIPA scale factor test is being performed at this 
time, unacceptable test results will occur. 


6.2.16.6 

6.2.16.7 

6.2.16.7.1 


Verify that the IMU Operate Power has been applied far at least one hour. 
Test Initiation. 

Enter the following into K148. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 ■ XXXXT 

6.2.16.7.2 Enter the following into K148 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY', ENTER where Y* is determined by Table XV and XXXX is that 
recorded in 6.2.16.7.1. 


-1 

Ylfrom 6.2.16.7.11 

0 

LXV 

1 

2 

rri 

rri 

— 

m 

7 

- XI _ 

Jl- 

LaJ 

[H 

tn 


—2- 


-L 


6.2.16.7.3 Enter VERB 57 into K14S. Press the ENTER pushbutton. 

6.2.16.7.4 Enter 00001 into K148. Press the ENTER pushbutton. 

•• B: 16s ts 6 On the CRT, D6KY display verify R1 {Navigation Base Acknuthl afcd *2 *ite 
Latitude) axe correct. 

* *»*IE>0UWt u-O'' > ^ -it. 

V-'-- .'it. * ilvt 


****£« It L » *-iOST--»*4t- N& - A .ftf 1 iC. * 
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NUMBER 


1- 


~T 1 1 1 1 1 1 


6,2.16.7.6 If values for R1 and R2 are oorrect, proceed to next step. If values for R1 
and R2 are incorrect, enter the following sequence into K-148. 


VERB 24 ENTR 

±XXX. XX ENTR (Correct navigation base azimuth ±0.50 deg) 
+XX.XXX ENTR (Correct site latitude from Table XX) 

Verify values in R1 and R2 are correct 


TABLE XX 


LOCATION LATITUDE 

NAA +33.921 

MSC +29.556 

MILA +28.516 

6.2.16.7.7 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 


6.2.16.7.8 On CRT, DSKY display, verify R1 * +00900 (Time), R2 - +00000 (Test Index 
No.) and R3 -*00001 (Test Position). If values for Rl, R2 and R3 are oorrect, 
proceed to next step. If values for Rl, R2 and R3 are idoorrect, enter the 
following sequence into K-148: 

VERB 25 ENTR 

*00900 ENTR (Test Time in Seconds), 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

6.2.16.7.9 On K-148 enter the following sequence: 

VERB 33 ENTR 


6.2.16.7.10 In approximately 17 minutes, VERB 06 NOUN 66 shall flash. Prom the CRT 
DSKY display, record R2 (fNBDY) Position +00001. 

6.2.16.7.11 On K-148 enter the following sequence: 

VERB 33 ENTR 


6.2.16.7.12 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT, 
record Rl and R2 (tX PIPA8) Position +00001. Row 1 is whole part. Row 2 
is fractional part. Units are cm/sec. 
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6.2.16.7. IS On K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


6.2.16.7.14 


On CRT DSKY displays, verify R1 -400900, R2 - 400000, and R3 - 400002. 


6.2.16.7.16 On K-148 enter the following sequence: 


6.2.16.7.16 


VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 66 shall flash. Prom the CRT 
D8KY display, record R2 (4NBDZ) Position 400002. 


6 . 2.16.7.17 On K-148 enter the following sequence: 


6.2.16.7.18 


VERB 33 ENTR 

In approximately 90 secs. VERB 06 NOUN 66 shall flash. From the CRT 
record R1 and R2 (-X PIPAO) Position 400002. 


^ I® On K-148 enter die following sequence: 
VERB 21 NOUN 01 ENTR 


VERB 21 NOUN 01 ENTR 
00411 ENTR 

00020 ENTR 

VERB 33 ENTR 


6.2.16.7.20 


In approximately 67 minutes, VERB 06 NOUN 66 ahail flash. From the CRT 
DSKY display, record R2 (-NBDX + ADIAX) Pos +00002. Record CRT CDU 
gimbal angle indications and time. 


6.2.16.7.21 On K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


6.2.16.7.22 


On CRT, DSKY display, verify R1 -400900, R2 * 400000, and R3 - 400003. 


6.2.16.7.23 On K-148 enter the following sequence: 


6.2.16.7.24 


VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (-NBCX) Position 400003. 
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6.2,16.7.26 On K-148 enter the following sequence: 


6.2.16.7.26 


VERB 33 ENTR 

In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT 
D6KY display, record R1 and R2 ftZ PIPAG) Position +00003. 


6.2.16.7.27 On K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


6.2.16.7.28 On the CRT, DfiKY display verify R1 - +00900, R2 - 00000, and R3 - +00004. 

6.2.16.7.29 On K-148 enter the following sequence: 


6.2.16.7.30 


VERB 33 ENTR 

In approximately 17 minutes, VERB 06 NOUN 66 shall flash. From the CRT 
D3KY display, record R2 ffNBDY +ADSRAY) Position +00004. 


6.2.16.7.31 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.32 In approximately 90 secs, VERB 06 NOUN 66 shall Hash. From the CRT 
DfiKY display record R1 and R2 (-Z PIPAG) Position +00004. 

6.2.16.7.33 On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 


6.2.16.7.34 


VERB 21 NOUN 01 ENTR 
00407 ENTR 

77757 ENTR 

VERB 33 ENTR 

In approximately 67 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DfiKY display record R2 (fNBDZ + ADIAZ) Position +00004. Record CRT 
CDU gimbal angle indications and time. 


6.2.16.7.36 On K-148 enter die following sequence: 


VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 
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6.2.16.7.36 


From the CRT DSKY display, verify Rl . +00900, R2 -+00000 and 
R3 -+00005. 


6.2.16.7.37 On K-148 enter the following sequence: 


6.2.16.7.38 


6.2.16.7.39 


VERB 33 ENTR 

The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm lamp shall extinguish. 

In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record Rl and R2 (+Y PIPAG) Position +00005. 


6.2.16.7.40 On K-148 miter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


6.2.16.7.41 On the CRT DSKY display, verify Rl -+00900, R2 -+00000 and R3 ->00006. 

6.2.16.7.42 On K-148 enter die following sequence: 


6.2.16.7.43 


6.2.16.7.44 


VERB 33 ENTR 

The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm lamp shall extinguish. 

In approximately 90 secs VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display, record Rl and R2. (-Y PIPAG) Position +00006. 


6.2.16.7.45 On K-148 enter die following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


6.2.16.7.46 On the CRT DSKY display, verify Rl - +00900, R2 - +00000 and R3 - +00007. 

6.2.16.7.47 On K-148 enter the following sequence: • 


6.2.16.7.48 


VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 {+. 707 AD6RAX-NBDX) Position +00007. 


6.2.16.7.49 On K-148 enter die following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.2.16.7.80 On the CRT DSKY display, verity R1 ■ 400900, R2 ■ 400000, and R3 ■ 400008. 
6.2.16.7.61 On K-148 rater the following sequence: 


VERB 33 ENTR 

6.2.16.7.52 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 £.707 (NBDZ+NBDY) 40.5 (ADIAZ-ADIA Y) 

40.5 (ADSRAY 4 ADSRAZj] Position 400008. 

6.2.16.7. 53 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.54 On the CRT DSKY display, verity R1 -400900, R2 - 400000, and R3 ■ 400009. 

6.2.16.7.55 On K-148 rater the following sequence: 


VERB 33 ENTR 

6.2.16.7. 56 In approximately 17 minutes VERB 06 NOUN 66 shall flash. Prom the CRT 
DSKY display, record R2 f-NBDZ 4.707 AD6RAZ) Position 400009. 

6.2.16.7.57 On K-148 enter die following sequence: 

VERB 34 ENTR 
VERB 06 NOUN 66 shall flash 

6.2.16.7.58 On the CRT DSKY display, verity R1 ■ 400900, R2 - 400000, and R3 »400010. 
6.2.16. 7. 59 On K-148 rater the following sequence: 


6.2.16.7.60 


VERB 33 ENTR 

In approximately 12 minutes VERB 06 NOUN 66 shall flash. Prom the CRT 
DSKY display record R2 £707 (NBDY-NBDX) 4.5 (ADIAY-ADIAX) 4 . 5 
ADSRAZj Position 400010. 


6.2.16.7.61 Terminate this test by entering in K-148 the following: 

VERB 36 ENTR 

6.2.16.7.62 On K-148 rater die following sequence: 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 
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6 . 2 . 16 . 10.1 

Measured 

Line 

Values 

Position No. 

Step No. 

parameter 

Recorded Value 

6 . 2 . 16 . 10 . 1.1 

1 

+00001 

6 . 2 . 16 . 7.10 

+NBDY 

R2 

6 . 2 . 16 . 10 . 1.2 

2 

+00001 

6 . 2 . 16 . 7.12 

♦XPIPAG 

R1 . R2 

6.2.16.10.1.3 

3 

+00002 

6.2.16.7.16 

+NBDZ 

R2 

6.2.16.10.1.4 

4 * 

♦00002 

6.2.16.7.18 

-XPIPAG 

R1 . R2 

6.2.16.10.1.5 

5 

♦00002 

6.2.16.7.20 

-NBDX* 

ADIAX 

R2 

6 . 2 . 16 . 10 . 1.6 

6 

♦00003 

6.2.16.7.24 

-NBDX 

R2 

6 . 2 . 16 . 10 . 1.7 

7 

♦00003 

6.2.16.7.26 

+ZPIPAG 

R1 . R2 

6 . 2 . 16 . 10 . 1.6 

6 

♦00004 

6 . 2 . 16 . 7.20 

♦NBDY + 
ADSRAY 

R2 

6 .2.16.10.1.9 

9 

+00004 

6 . 2 . 16 . 7 .*s 

-ZPIPAG 

R1 • R2 

6 . 2 . 16 . 10 . 1.10 

10 

♦00004 

6.2.16.7.26 

♦NBDZ ♦ 

ADIAZ 

R2 

6 . 2 . 16 . 10 . 1.11 

11 

+00005 

6.2.16.7.39 

♦YPIPAG 

R1 . R2 

6 . 2 . 16 . 10 . 1.12 

12 

400006 

6 . 2 . 16 . 7 M 

-YPIPAG 

R1 . R2 

6.2.16.10.1.13 

13 

♦00007 

6 . 2 . 16 . 7.66 

* -NBDX ♦ 

.707ADSRAX 

R2 

6.2.16.10.1.14 

14 

♦00000 

6.2.16,7.62 

.707 (-NBDZ- R2 

NBDY) ♦ .5 (ADIAZ-ADIAY) 

• ♦•5 (ADSRAY ♦ ADSRAZ) 

6.2.16.10.1.15 

15 

400009 

6 . 2 . 16 . 7.86 

—NBDZ ♦ 

.707 ADSRAZ 

R2 

6 . 2 . 16 . 10 . 1.16 

16 

+00010 

6.2.16.7.66 

•707(NBDY - 

R2 


MBDX) ♦ .5 (ADIAY - 
ADIAX) ♦ .5 ADSRAX 


POEM MISI-H-X Mi 
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6.2.16.10.2 Obtain data from last historical IRIG and PIPA test and complete Table X|-i. 

TABLE X^ 



6.2.16.10.3 Obtain data from the second last historical IRIG and PIPA test and complete 
Table Xt-2. 

TABLE Xt-2 

PARAMETER [ UNITS RECORDED VALUE 
> NBDX merit 

NBDY meru 

NBDZ meru 

ADSRAX meru/g 

ADSRAY meru/g 

ADSRAZ meru/g 

ADIAX meru/g 
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TABLE Xj _2 (Continued) 


■PARAMETER UNITS 

ADIAY meru/g 

ADIAZ meru/g 

XPIPA S. F. Error PPM 
Y PIPA S. F. Error PPM 
Z PIPA S. F. Error PPM 
X PIPA Bias cm/sec 2 


X PIPA Bias 
Y PIPA Bias 
Z PIPA Bias 


RECORDED VAT 


cm/sec 2 

cm/sec 2 


2.16.10.4 Obtain data from the third last historical IRIG and PIPA test and complete 
Table X 


PARAMETER 


TABLE X|_ 3 


STS I RECORDED VALE 


ADSRAX meru/g 

ADSRAY meru/g 

i ADSRAZ meru/g 

ADIAX meru/g 

ADIAY meru/g 

ADIAZ meru/g 

X PIPA S. F. Error PPM 
Y PIPA a F. Error PPM 
Z PIPA S. F. Error PPM 


X PIPA Bias 
Y PIPA Bias 
Z PIPA BUs 


cm/sec 2 

cm/sec 2 

cm/sec 2 
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6.2.16.10.5 Compute the PIPA Scale Factor error in parts per million and record in 
Table X. 


a. PIPA 8. F. Error« 


b. X PIPA S. F. Error« 


PI PAG - (-PIPAG) 

T (2 local g) 

Inline 2 - line 4 


,-1.0000001 106 


- 1.000000 


o. Y PIPA 8. F. Error- U-l, 12 ' -MOOOOr'' ij 


d. Z PIPA S. F. Error * 


[ (2 local i 
line 7 - l 


- 1.000000 


The PIPA S. F. Error shall not exceed *1900 PPM. 

6.2.16.10.6 Compute the PIPA Bias in cm/sec 2 and record in Table X|. 


a. PIPA Bias - +I 


..._cm/sec 2 


b. X PIPA Bias ' 


c. Y PIPA Bias - 


d. Z PIPA Bias * 


The PIPA Bias shall not exceed *2.26 cm/sec 2 . 

6.2.16.10.7 Calculate NBD, ADSRA, and ADIA and record la Table X|. 

a. NBDX * -(line 6) - 
NBDY « line 1 « 

NBDZ * line 3 ■ 

NBD shall not exoeed *15 meru. 

b. ADSRAX • (line 13 - line 61 - 


ADSRAY - line 8 - line 1 
ADSRAZ ■ line 15 + line 3 


ADSRA shall not exceed ±40 meru/g. 
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c. ADIAX - line 5 - line 6 


ADIAY- line 16 


A DIAZ - line 10 - line 3 


ADIA shall not exceed ±100 meru/g. 



6.2.16.10.8 Perform the following calculations for each term in Table Xt, and record 
the results in Table D. 


°i ■ 1*1-1 - *i| 

°2 “ | x l-l _ x t | + | x l-2 * x t-l|. 


X i-3 “ X i-21 + | x l-2 ” x i-l + x i-l " x t 
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~T~i 1 1 1 r~r~ 

EAOE 


Xj * data point just obtained 
X |_2 * last historical data point 
X |_ 2 * second last historical data point 
X |. 3 « third last historical data point 


NOTE: Dj calculations begin with the first data point 

after ISS Pre-Vib; D 2 calculations being with the 
; second data point after ISS Pre-Vib; D 3 calculations 
begin with the third data point after Pre-Vib. 


TABLE D 


PARAMETER 

UNITS 


MAX 


MAX 

°3 

MAX 

NBDX 

meru 


6 


9 


11 

NBDY 

meru 


6 


9 


11 

NBDZ 

meru 


6 


9 


11 

ADSRAX 

meru/g 


14 


21 


25 

AOSRAY 

meru/g 


14 


21 


25 

ADSRAZ 

meru/g 


14 


21 


25 

ADIAX 

meru/g 


17 


33 


40 

ADIAY 

meru/g 


17 


33 


40 

A DIAZ 

meru/g 


17 


33 


40 

X PIPA S. F. Error 

PPM 


400 


500 


600 

Y PIPA S. F. Error 

PPM 


400 


500 


600 

Z PIPA S. F. Error 

PPM 


400 


500 


600 

X PIPA Bias 

cm/sec 2 


0.5 


0.7 


0.9 

Y PIPA Bias 

cm/sec 2 


0.5 


0.7 


0.9 

Z PIPA BUs 

cm/sec 2 


0.5 


0.7 


0.9 

i. 


6.2.16.10.9 Failure to meet the above criteria shall result in retest according to paragraph 

5 . 4 . 2 . 
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SXT-NB-IMU Fine Alignment Teat 


6.2.17.1 Perform Master Initialization 6.2.5.3 before proceedli*. 

6.2.17.2 Prior to performing this test, the GAN Installation Qualification fixture shall 
be installed on the supporting fixture and adjusted to permit proper operation 
of the GAN optics. The azimuth supplied by die azimuth autoset Pptical 
Reference No. 1) shall be known to a 90 minutes of are. 


NOTE: The GAN shall have had OPERATE power applied for a minimum 

of 1 hour. Set the G/N POWER-OPTICS switch to OPTICS. Verify 
that+28 VDC OPTICS OPERATE BUS (CG 1630) is +28.0+3.0 VDC. 
Verify that the OPTX 28V 800 cps 1% zero (CG1211) and OPTIX 28V 
800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

6.2.17.3 Enter VERB 01 NOUN 10 into K148* Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 - AAAAA. 

If the recorded value is within any of the sets of limits given in Table 1 
proceed with the test. If the recorded value is NOT within any of the sets 
of limits wait 30 minutes and then repeat this step. 


TABLE 1 


6.2.17.4 


MIN VALUE 
00000 < 

04000 < 

10000 < 

14000 < 

20000 < 

24000 < 

30000 < 

34000 < 


' AAAAA < 
AAAAA < 
AAAAA < 
AAAAA < 
AAAAA < 
AAAAA < 
AAAAA < 
AAAAA < 


MAX VALUE 
03242 
07242 
13242 
17242 
23242 
27242 
33242 
37242 


Enter the following sequence into the Lower Equipment Bay (LEB) DSKY. 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 


On the G&N Indicator Control Panel set the following switches to the position 
indicated. 


a. TELESCOPE TRUNNION to SLAVE to 8XT 

b. CONTROLLER COUPUNG to DIRECT 

c. CONTROLLER SPEED to LO 

d. OPTICS MODE to MAN 
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6.2.17.6 Enter the following into the DSKY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

6.2.17.7 Enter the following into the DSKY 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY', ENTER where Y* in determined by Table n and XXXX in that 
recorded in 6.2.17.9. 

TABLE II 


6.2.17.6 


6.2.17.9 


Initiate the teat by entering the following sequence into the LEB DSKY. 

a. VERB 57, ENTER 

b. 00003, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKY. The following data is 
displayed in R1 and R2 on the DSKY. 

a. R1 - +13500 

b. R2 - +xx. xxx (Site Latitude from Table I) 


TABLE I 


Test Site 
NAA 
MILA 
MSC 


Latitude 
+33.922 
+28.516 
+29.556 


If the data displayed is correct enter VERB 33 ENTER into the DSKY. If the 
value displayed is other than +13500 in R1 and the correct Site Latitude in R2, 
correct the data by entering the followii* sequence into the DSKY. 


6.2.17.11 


a. VERB 21, ENTER 

b. +13500, ENTER 
o. VERB 22, ENTER 

d. +xx.xxx, ENTER (+x 

e. VERB 33, ENTER 


> 8ite Latitude from Table I) 


Observe VERB 21 NOUN 30 flashily on the DSKY. Enter the foUowii« 
sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 
C. +00001, ENTER 
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6.2.17. 12 


6.2.17.13 


6.2,17.14 


6.2.17.16 


6.2.17.16 


6.2.17.17 


6.2.17.16 


Observe VERB 06 NOUN 61 flashily on the DSKY. 
be displayed in Rl, R2 and R3. 


The following data shall 


a. Rl - +xxx.xx (Ynb Azimuth) 

b. R2 * Axx. xxx (Ynb Elevation) 

c. R3 * 00001 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl 
and R2 do not contain the correct YNB azimuth and elevation, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx * 002.00 degrees, ENTER (Ynb azimuth) 

c. +xx. xxx * 02.000 degrees, ENTER (Y N » elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl * +xxx. xx (Z^ Azimuth) 

b. R2 ■ Axx. xxx (Znb Elevation) 
o. R3 - 00002 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl and 
R2 do not contain the oorreot Znb azimuth and elevation, correct the data by 
entering the following sequenoe into the DSKY. 

VERB 24, ENTER 

♦xxx. XX A 002.00 degrees, ENTER (Znb Azimuth) 

♦xx. xxx A 02.000 degrees, ENTER (Znb elevation) 

VERB 33, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKY. The follow!iw data shall be 
displayed in HI, R2 and R3. 

a. Rl ■ ♦xxx. xx (Target 1 Azimuth) 

b. R2 - axx. xxx (Target 1 Elevation) 

c. R3 - 00001 

If the data displayed is correct enter VERB 33 ENTER Into the DSKY. If Rl and 
R2 do not contain the correct azimuth and elevation for Target 1, oorreot the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. ♦xxx.xx a 000.10 degrees, ENTER (Target 1 Azimuth) 

c. Axx. xxx A 00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 
displayed in Rl, R2 and R3. 

a. Rl 

b. R2 

c. R3 

__ 103 


a. 

b. 
o. 
d. 


• ♦ xxx.xx (Targets Azimuth) 

' Axx. xxx (target 2 Elevation) 
= 00002 



NORTH AMERICAN AVIATION. INC. APOLLO GW SDeclflcalinn 

■PAC K and INFORMATION HYSTCMR DIVISION "P® 01110 ** 10 ® 

'•>'4 l.'.CWOOO ItVO OOWNfv CACtrOHMtA ND1002325 REV E 

COOC IMNT. NO. 0399 


6.2.17. SI 


6.2.17. as 


6.2.17.19 If the data displayed la correct enter VERB 33 ENTER into the DSKY. If Rl and 
R2 do not contain the correct azimuth and elevation for Target 2, correct the * 9*9 
by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx±000.10 degrees, ENTER (Target 2 Azimuth) 

c. *xx. xxxfcOO. 010 degrees, ENTER (Target 2 Elevation) 

d. VERB 33, ENTER 

S* S* 17.20 Set die OPTICS- MODE switch on the GIN Indicator Control Panel to ZERO. Wait 

16 seoonds and return the OPTICS MODE switch to MAN. Alter 99 seoends ebserve 
fte DSKY for VERB 51 NOUN 39 fl ashin g and Jtt <" 00091* Set foeQpties Mode 
switch to CMC. The CMC will align the SXT to the Target X position. when foe 
augment ie eeaaplefte as observed hgr as farther moveasaat of foe Tefeaeap* Panel 
Anglo Qcmatora (TPACU aet foe OPTBC6 MODE swihfo fo MANUAL. 

6.2.17. SI Using foe Optics Hand Controller, align the SXT StLos with Target 1 and phess the 
MARK pushbutton. If satisfied that the MARK was good press the ENTER push¬ 
button.- If not satisfied with MARK peess the MARK REJECT pushbutton and repeat 
this step. 

6.2.17.22 After 90 Seconds observe foe DSKY for VERB 61 NOUN 30 flashing and Rl « 09002*. 
Set foe Optics Mode switch Is CMC/ :-The CMC will align foeSXT to foe Target ft * 
position* when alignment is oomptate as observed fay. an farther movement e£ foe 
TPAG* set foe OPITCS MODE switch to MANUAL. 

6.2.17.28 Using the Optics Hand Controller, align the SXT StLos with Target 2 and press the 
MARK pushbutton. If satisfied that foe MARK was good press the ENTER push¬ 
button. U not satisfied with foe MARK press the MARK REJECT pushbutton and 
repeat this step. 

NOTE: The following two MARKS must be performed as quickly as In 

no osse shall the time between the first and second MARK exceed two 
minutes. 

6.2.17.24 Repeat steps 6.2.17.20 through 6.2.17.23. 

6.2.17.26 In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DSKY and foe test 
results shall be displayed. Rl and R2 on the DSKY shall display the misalignment 
of one of the horizontal PIPA's in arc seoonds (Rl*whole, Refractional). Record 
Rl and R2. (See Table U for PIPA displayed). 

6.2.17.26 Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 66 flashes Rl and R2 
on the DSKY shall display the misalignment of the second horizontal PIPA in arc 
seconds (Rl whole, R2 fractional). (See Table II for PIPA displayed.) Record 

Rl and R2. 

6.2.17.27 Enter VERB 34 ENTER into the DSKY to terminate the test. Wait 5 seoonds. 

6.2.17.23 Repeat etepe* 6.2,17.3 sad 6.2.17.6 through 6.ft. 17.27 substituting No. 00002 
to 6.2.17.11. s. 

6.2.17.2ft Enter foe following into the DSKY. 

m. VERB 36, ENTER d. +00000. ENTER 

b» VERB 41 NOUN 20, ENTER q. +00000i ENTER 

0. +00000, ENTER -wow* 


d. +00000, ENTER 

e. +00000* ENTER 
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Table IL 


Posi¬ 

SM Orientation 

Horisontal Misalignment Component 

tion 

X SM 

y sm 

Z 8M 

6.2.17.26 

6.2.17.26 

1 

UP 

sw 

SE 

Y 8M 

*SM 

f 

SE 

sw 

DN 

*SM 

y sm 

3* 

SE . 

UP 

SW 

*SM 

Z SM 


* Position 3 is not run in the Spacecraft because of (HMBAL LOCK oon- 
aide rations. 

6.2.17.30 Set the G/N POWER-OPTICS switch on the LEB Iightii* Control Panel to OFF. 

6.2.17.31 Calculations 

6.2.17.31.1 a. Ygjtf misalignment - ( ) R1-R2 
b. Z PM misalignment - ( ) R1-R2 
°* XSM ■ Alignment» ( ) Rl- R2 

d. Ygj 4 misalignment - ( ) R1-R2 

6.2.17. IL 2 Enter the latest values from 6.2.10 IMU Performance Test. 

a. X PIPA bias ■ _ o m/aee^ 

b. Y PIPA bias * c m/sec^ 

e. Z PIPA bias ■ c m/aec^ 

d. $ x - 210 (X PIPA bias)-_ a rc sec. 

e. Oy - 210 (Y PIPA bias) ■ ar c sec. 

f. » z - 210 (Z PIPA bias) -_ arc sec. 

0.2.17.31.3 a. Y SM misalignment (Bias corrected) ■ 0.2.16.34. la — 0y ■ are see. 

b. Z SM misalignment (Bias corrected) ■ 6.2.16.34. lb — iw sec. 

e. *8M misalignment (Bias corrected) - «. 2.16.34. lc - 6 X • _____ arc sec. 
d. Y SM Misalignment (Bias corrected) ■ 6.2.16.34. Id - 9y ■ ________ arc sec. 

The SM misalignments in each orientation, eselhdiag PH>A bias, shallnot 
Mtbeed a 160 arc seconds. 

6.2.18 Gyrocompassing Test 

NOTE: Perform Master Initial l aa t iop 6.2.5.3 before proceeding. 

6.2.18.1 Set the G/N POWER-OPTICS Switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0*3.0 
VDC. Verify that OPTX 28V 800 ops 1% aero (CG1211) and OPTX 28V 800 ops 
5%~ 90*h (CG 1212) are not flashing on the CRT. 
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6.2.18.2 Enter the following into the D6KY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

6.2.18.3 Enter the following into the DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

o. XXXXY*, ENTER where Y* ia determined by Table IT and XXXX ia that 
recorded in 6.2.18.2. 

Table U 


6.2.18.4 


6.2.18, 

6.2.18, 

6.2.18, 

6.2.18. 

6.2.18. 


6.2.18.8.1 


Y (From 6.2.18.2V 

jl 



]][ 

JL 

Jl 

JL 

7 

_r . 1 


JL 

Ql 

□l 


E 

-i. 

7 


Enter the following sequence into the K-Start, pressing ENTER pushbutton after 
each entry. 

a. VERB 57, ENTER 

b. 00006, ENTER 

, 5 System shall advance to Gyrocompass System Test and display 01 on the CRT 
program display. 

,8 Oa the CRT observe VERB 06, NOUN 61 flashii* with some lau nch azimuth 
displayed in R1« +xxx. xx. 

,6.1 If the azimuth displayed is correct proceed to 6.2.18.5; if not, perform 
the following sequence: 

a. VERB 21, Press ENTER pushbutton 

b. +XJOUXX, press ENTER pushbutto n (Correct i^nch Azimuth) 

7 After verifying that the correct launch azimuth is displayed In R1 on the CRT, 
Enter VERB 33 on the K-8TART and push the ENTER pushbutton. 

8 Observe VERB 06 NOUN 61 flashing on the CRT with the follow in g displayed 
in R1 and R2. 

a. R1 ■ *xxx. xx, Ntv. Base Azimuth (Z^g) 

b. R2 ■ *xx.xxx. Site Latitude. 

Verify the data appearing in R1 and R2 and if correct proceed. If not correct, 
perform the following sequence: 

To correct Rli 

a. VERB 21, ENTER 

b. +xxx. xx±000. 50 degrees, ENTER (Z^g Azimuth) 

To correct R2: 

a. Verb 22, ENTER 

b. + xx. xxx, ENTER (Correct Site Latitude from Table I) 
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After the e«mct data far R1 ud B2 an verified eater 
VERB 33 late the K-Start. Press the ENTER puahbuttea. 

Q*. the CRT ebserve the PROGRAM display ehaage te 0$ after 
apprextaately 90 aeceads. After apprexiaately 15 alautes, c 
ebserve the PROGRAM display ehaage te 02. 


After 120 alautes set the OPTICS HOLE svlteh ea the 0&N 
Iadicater Ceatrel Paael te- 


Ester VERB 52 late the K-St art. Press the SHEER puahbuttea. 
Observe the PROGRAM display ea the CRT chaage te 03* 

Vliea VERB 06 NOUN 6l flash ea the CRT aad DSKX's. laeure that 
R1 aad R2 display Target 1 azlauth aad elevatlea. 


a. R1 - +ra.a (Target 1 azlauth) 

b. R2 - tOO. 000 (Target 1 elevatlea) 


Verify the data appearlag la R1 aad R2 aad If eerreet, preceed. 
If aet eerreet, perfera the fellevlag sequeaee. 


a. VERB 24, ENTH* 

b. TXXZ.XX + 000.01, ENTER (Target 1 azlauth) 
e. +00.000, ENTER (Target 1 elevatlea) 


After the eerreet reedlags fer R1 sad R2 are verified, eater 
VERB 33 late the K-Start. Press the enter pushbuttea. 

liiea VERB 06 NOUN 6l flash ea the CRT aad DSKT's, laser* 

R1 aad R2 display Target 2 azlauth aad elevatlea. 

e. R1 ■ +XXX.XX (Target 2 azlauth) 
b. R2 ■ +00.000 (Target 2 elevatlea) 


Verify the data appearlag la R1 aad R2 aad if eerreet preceed. 
If aet eerreet, perfera the fellevlag sequeaee. 


a. VHffi 24, ENTER 

b. txxx.xx ♦ 000 . 01 , ENTER (Target 2 azlauth) 
e. +00.000, ENTER (Target 2 elevatlea) 


After the eerreet reedlags fer Rlaad R2 are verified eater 
VERB 33 i*te the K-Start. Press the ENTER pushbuttea. 


6.2.18.17 
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6.2.16.18 OR the GUI Iadle ater Cestrsl Paael set the OPTICS MODE evltOP 
te MAN ead the COfTROILER SPEND te HI* Usiag the Optic* 
Ceatreller, drive the SXT St LOS te the apprexlaata pesitlea 
•f Target 1* 

6.2.16.19 Set the CONEROUZR SPEED svltch ea the O&N Iadleater Ceatrel 
Paael te IX)* Usiag the Optic* Head CestraULer, aliga the 
SXT St LOS te Target 1 aad pres* the MARK pushbuttea. If 
•atiefied that the MARK va* goed, preceed. if aet satisfied 
vlth MARK, press the MARK REJECT pushbuttea aad repeat the 
step* 

6*2*16*20 Set the C0WTR0UJBR SPEED svltch te HI* Usiag the Optics * 

Ceatreller, drive the SXT St LOS te the approximate pesltiea 
ef Target 2* 

6*2*16*21 Set the COmROU£R SPEED svltch te LO. Usiag the Optics 

Ceatreller, aliga the SXT StLOS te Thrget 2 aad press the MARK 
pushbuttea. If satisfied that the MARK ves geed, press the ENTER 
pushbuttea* If aet satisfied, press the MARK REJECT pushbuttea 
sad repeat this step* 

6.2*16.22 0a the CRT ebserve the fellewiag data displayeds 

a* VERB 06 NOUN 60 

b. R1 - +xx*xxx {X gyra elevatlea erxer, degrees) 

c. R2 - +xx.xxx (Y gyre elevatlea ezrer, degrees) 
d* R3 « +xx.xxx (Z gyre azimuth errer, degrees) 


6 . 2 . 16.22 


6*2*16.24 


Reoerd Rl, R2 sad R3* 

®*^er VERB 3^ late the K-Start« Press the ENTER pushbuttea* 
Observe the PROGRAM display ea the CRT aad DSKY's indicates 02* 
3et the OPTICS MODE svltch sa the CAN Iadleater Cestrel Paael 
te ZERO, 

Repeat steps 6.2.l8.Uthreugh 6*2*16*22 fer the asxt heur at 
the feUevlag latervals* 


b. 

c. 

d. 


15 aiautes 
30 aiautes 
^5 aiautes 
60 aiautes 
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6.2.18.25 Eater VERB 36 late the K-Start. Press the ESTER pushbutton. 

6.2.10.26 Eater VERB kl mm 20 late the K-Start. Press the EffEBl 
pushbutte a. Ea ter +00000 late the K-Start three times. 

Press the ESTER pushbuttea after each entry. Set the G/N POWER- 
OPTICS Switch on the LEB Lighting Control Panel to OFF. 
t;2;iB.'2? Data Sheer 

Line Step Be. Parameter Recorded Value 


6.2.18.22 


X Gyre Elevation Error 
Y Gyre Elevation Error 
Z Gyre Azimuth Error 


6.2.16.24.a 


6.2.l8.24.b 


6.2.10.fi4cc 


6.2.18.24. d 


X Gyre Elevation Error 
T Gyre Elevation Error 
Z Gyre Azimuth Error 

> 

X Qyre Elevation Error 
1 Gyre Elevation Error 
Z Gyre Azimuth Error 

> 

X Gyre Elevation Error 
y Gyre Elevation Error 
Z Gyro Azimuth Error 

l 

X Gyro Elevatlea Error 
X Gyro Elevatlea Error 
Z Gyro Azimuth Error 


♦ degrees 
T nR . 7"** degrees 
+ R . 3 degrees 

♦ R . l degrees 

♦ R . 2 degrees 

♦ R . 3 degrees 

♦ R . l degrees 

♦ R . 2 degrees 

♦ R . 3 degrees 

♦ R . l degrees 

♦ R . 2 degrees 

♦ R . 3 degrees 

♦ R . l degrees 

♦ R . 2 degrees 

♦ R . 3 degrees 
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6.2.18.28 Calculations Sheet 

«. 2.18. 28 . 1 Record the most recent values of the following coefficients from 8. 2 . 18, 
IMU Performance Test. 


a. NBDX - < )_ 

b. NBDY - ( )_ 

C. NBDZ - ( )_ 

d. ADIAZ - ( )_ 

e. ADSRAY ■ ( )_ 


8.2.18.28.2 Perform the following calculations. (Cos A. functions are provided in Table L) 


a. ^(yert) " NBDX + ADIAZ 

D (vert)" < >_“ern 

b. D. Mt . • Sin (Launch As ) NBDX + 

Cos (Launch As ) QjBDY + ADSRAY] 


o. 


Vert) 


D (Vert) x 

( ) _ 


12.8 

J2QB A 


♦ D (east) x 

sm - 


*. meru” 


208 

■990 A. 


Table I 


Location 

Latitude \ 

Cos \ 

NAA 

33.921 

0.82985 

MILA 

28.518 

0.87868 

MSC 

29.558 

0.86993 
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6.2.18.2&.9 Perform the relieving calculations using the recorded data 

from 6.2.18.27 and 6.2.18.28.2. 

a. Z Gyro azimuth error 2 hrs (corrected) * li— 3-0/ rt % 
• Z Gyre azimuth error 2 hrs (corrected) ■ 

Corrected Z Gyre azimuth error (corrected) shall be~0.00 
♦ O.57 degrees 

b* X Gyre elevation error (2 hr) • line 1 


X Gyre elevation error (2 hr) ■ degrees 

c. T Gyro elevation error (2 hr) ■ li»«* 2 

X Gyre elevation error (2 hr) - __ degrees 
Bie X and Y Gyre elevation errors ekall be 
0.00 ^ O.Og degrees. 

d. A Z Gyre azimuth error (3 hr) ■ line 3 - ij 

A Z Oyre azimuth error (3 hr) -_degrees 

A z Qyx» azimuth error shall be 0.00 ♦ 0.06 degrees. 

••AX Gyre elevation error (3 hr) - line 1 - line 13 

A X Oyre elevation error (3 hr) -_degrees 

*• AX Oyre elevation error (3 hr) ■ line 2 - 14 

A X Gyro elevation error (3 hr) - __degrees 


A X and A X Oyre elevation error shall be 0.00 ♦ 0.03 degrees. 
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6.2.19 CMC Voltage Margin Teat 

«. 2.19.1 Verify that the GAN IMU HTR MNA and MNB breaker. are engaged, computer 
MNA and MNB break*ra are engaged, IMU MNA and MNB breaker* are not 
engaged, and the GAN Power-IMU switch on the LEB l i ghtin g control Panel Is In 
tike OFF position. 

6.2.19.2 On the PSA Adapter Modile set the INHIBIT VOLTAGE FAIL switch to ON. 

C aution; During the performance of this tost the +4 VDC CMC Power Supply 
shall not be operated at less than +2.5 VDC or greater than 6 .2 VDC (CG 1030). 
The +14 VDC CMC Power ftipply shall not be operated at less than + 8 . S VDC or 
greater than + 17.0 VDC (CG 1020). The D 6 KY alpha numerics and status lamps 
shall be turned to the absolute minimum brightness for this test. 

Notes The flashing Indication of the CMC Power Supplies on CRT may be dis¬ 
regarded for this test. Rotate the LEB LTS NUMERICS 8 ES* la approsit 
matety center pbsitibn. :Decrease tn eiereamiiila 

‘various power supply 

6.2.19.3 Units R-154, Insert 0001. Verify and execute. 

«. 2.19.4 Insert in C-156, -040001244 and execute. Verify on CRT that GV0116 la between 
- 8.0 and -5 .0 vdo. 

6.2.19.5 Insert In C-156 -650001224 andeamte. Verify on CRT that GV0106 is between 
-4.0 and - 6 .0 vdo. 

6.2.19.6 Units R-154, Insert 0111 . Verify and execute. 

6.2.19. 7 Observe CG 1020, +14 VDC Power Oipply, and CG 1080, +4 VDC Power Supply on 
CRT. Repeat 6.2.19.3 through 6.2.19.6 actuating each C Start entry m»H| 

CG 1020 la 12.1, +0.1, -0.0 vdo and CG 1030 is 3.40, +6.03, -0.00 vdo. 

6.2.19.8 Initiate CMC Self Check by Inserting the following In K-148. 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 77777, ENTER 

Wait 200 seconds. 

6.2.19.9 Insure that the DSKY RESTART lamp doea pet light, and that 

a. VERB 06 NOUN 31 

b. R1 - 01102 

does not appear on DSKY. 

6.2.19.10 Set INHIBIT VOLTAGE FAIL switch to OFF on PSAAM. 

Verify that DSKY RESTART lamp is lighted. Disregard other DSKY lndlcatloM. 

If RESTART lamp doea not light, repeat 6.2.19.3. Verify CMC Warning master 
alarms are lighted. 
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6. S. 19. n Set INHIBIT VOLTAGE FAIL ewitoh to ON. on P8AAM. beert into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. T7777, ENTER 

•e 2.19.12 Units R-154, insert 0001, Verify and execute. 

6.2.19. IS Insert in 0156 +108001244 and execute. Verify on CRT that GV0116 is 
between +0.8 and +11.8 vdc. 

6.2.19.14 Units R—154, insert 0111. Verify and execute. 

6.2.19.15 Observe CO 1020, +14 VDC Power ftipply on CRT. Repeat 6.2.19.12 

through 6.2.19.14 actuating the C Start entry until CO 1020 is 16.4. +0 0 
-0.1 vdc. * 

6.2.19.16 Press ERROR RESET on K-148. Wait 200 seconds. Ensure that the DSK7 
RESTART lamp does not light and that; 

a. VERB 05, NOUN 31 

b. Rl - 01102 

does not appear on DSKY. 

6.2.19.17 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 
Waning master alarms era lighted.: ’ t<ro' r*. t*. t v. 17 tit-- ;; - ^ 

Co ' wv hz *6A Cv; 

6. a. 19.18 Set INHIBIT VOLTAGE FAIL ewitoh to OM. on PSAAM. Iuert Into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 77777, ENTER 

6.2.19.19 Units R-154, insert 0001. Verify and axseuts. 

6.2.19.20 Insert in C-156, +092001234 and execute. Verify on CRT that GV0106 is 
between +8.2 and +10.2 vdo. 


6.2.19.17 


6.2.19.21 


Units M-154, insert till*' Verify aedexesete. 


Observe CG 1030, +4 VDC Power ftipply on CRT. Repeat 6.2.19.19 through 

6.2.19.21 adjusting tbs C Start entry until CG 1030 is 4.60, -H). 00, -0.03 ydc. 

Press ERROR RESET oft K-148. Wait* 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that: 

a. VERB 0 G, NOUN 31 

b. Rl«01102 does not appear on DSKY. 
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6.2.19.24 


Set INHIBIT VOLTAGE FAIL awltoh to OFF, on PSAAM. Verify that DSKY 
RESTART lamp la lighted. Die regard other DSKY indications. Verier CMC* 
Warning master alarms as* lighted. 1 ' f • ; :.2.is>u , ***<., m* go hmo 

"■■■ l - -J .i <*; i .*.uatea»l a? GBP. 


®* INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K—148t 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 77777, ENTER. 


6.2.19.26 Units R-154, insert 0001. Verify a»d execute. 

6.2.19.27 Insert in C-156, -040001244 and execute. Verify on CRT that GV0116 is 
between -3.0 and -5.0 ydo. 


6.2.19.28 Units R-154, insert 0111. Verify and execute. 

6.2.19.29 Observe CG 1020, +14 VDC Power Ripply on CRT. Repeat 6.2.19.26 through 
6.2.19.28 adjusting the C Start entry until CG 1020 is 12.1, +0.1, -0.0 vdc. 

6.2.19.30 Press ERROR RESET on K-148. Wait 200 seconds. Ensure that die DSKY 
RESTART lamp does not light end that: 

a. VERB 05, NOUN 31 

b. Rl- 01102 

does not appear on DSKY. 

6.2.19.31 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 

RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 
Warning maste*alarms are lighted.-' t ^ r Uv jring >jg 

wG ski o” CRT. 

6.2.19.32 Units R-154, insert 0000. Verify and execute. 

6.2.19.33 Terminate CMC Self—Check by inserting into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 00000, ENTER 

6.2.19.34 Ensure that CG 1020, +14 VDC Power Supply indication is +14.0, *0.4, and 
that CG 1030, +4 VDC Power Supply Indication is +4. 00+0.20 VDC on CRT. 
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6 .2.21 Spacecraft Control''and Dlaplays Test 


6.2.21.2 Perform Master Initialisation before prooeeding. 1 ? 


*-p? <xl . i 


6.2.21.2 FDAI Attitude Error 

6.2.21.2.1 Insert in 10.48 

a. Y 57 EJETH 

b. 00013 ENTH 

6.2.21.2.2 Observe on CRT 


a. V Of N 01 Flashing 

b. FROG 07 

c. WO ATT OH 

d. Rl, R2, and R3 Approx. 00000 


6.2.21.2.3 Insert In 10.48 

a. VERB 33, ENTER 

6.2.21.2.4 Observe cm CRT 


i. VM 

b. Rl 

c. R2 

d. R3 

e. HO ATT 


HOI Flashing 
•100385 
-OO 385 
4 OO 385 

OFF 


6.2.21.2.5 Record CRT Indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 1 + 6 .O 6 AO.HO VRMS 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -5.06*0.60 VRMS 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT ' +6.06*0*-60 VRM& 

6.2.21.2.6 Insert In 10.48 

a. VERB 33, EN T ER 

6.2.21.2.7 Observe on CRT 


a. V 06 

b. Rl 

c. R2 

d. R3 


HOI 

400*384 

-00384 

400384 


Flashing 


FORM Mill 








NORTH AMERICAN 

SPACE and INFORMATION 
13214 IANCWOOO BLVO.O 


MERICAN AVIATION, INC. a nor r a qim H 

N FORMATION SYSTEMS DIVISION ArULUI UBN OpO CliMlH O P 


COOE IDENT. NO. 039S3 


* DIVISION «^vuia/ u«n opacu 

al>'o*h,a N01002325 REV \E 


6.2.21.2.8 Record CRT Indications 

a. 00 2279 POLL ATT ERROR - CDU DAC GOT 

b. 00 2219 PTTCH ATT ERROR - CDU DAO OUT 

c. 00 2249 YAH ATT ERROR - CDU DAO OUT 

6.2.21.2.9 Insert in KL48 

a. VERB 33, ENTER 

6.2.21.2.10 Observe on CRT 

•• V 09 R01 Flashing 

b. R1 +00160 . 

C. R2 -00160 

d. R3 +00160 

6.2.21.2.11 Record CRT indications 

a. 00 2279 ROLL ATP ERROR - CDU DAC GUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. 00 2249 YAH ATT ERROR - CDU DAC OUT 

6.2.21.2.12 Insert in 1CL48 

a. VERB 33, ENTER 

6.2.21.2.13 Observe on CRT 

a. V 06 IfOl Flashing 

b. R1 +00135 

c. R2 -00135 

d. R3 +00135 


♦5.06+0.50VRM8 
-5.06*0. 50 VRMS 
+5.06*0-. 50VRMB 


+3.U*0.21VRMS 
+4,11*0, 21VRMS 
+2; 11* 0. SI VRMB 


6.2.21.2.14 Record CRT indications 


a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAH ATT ERROR - CDU DAC OUT 


6.2.21.2.15 Insert in KL48 


♦1,78*0,18 VRMfres 
-i.*?8±0-. 18 VRMS 
+l;78*O.W VRMS ?c 


a. VERB 33, ENTER 
6.2.21.2.16 Observe on CRT 


a. V 06 201 

b. R1 

c. R2 

d. R3 


Flashing 

+00090 

-00090 

+00090 
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1.2.17 Record CRT indications 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. 00 2249 YAH ATT ERROR - CDU DAC OUT 

L.2.18 Insert in 10.46 

a. VERB 33, OTTER 
L.2.19 Observe on CRT 

a* V 06 HOI Flashing 

b. R1 -KXXXX) 

c. R2 400000 

d. R3 -00090 

..2.20 Record CRT indications 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. 00 2249 YAW ACT. ERROR - CDU DAC OUT 

.2.21 Insert in K148 

a. VERB 33, ENTOT . 

.2.22 Observe on CRT 


4>1.1944Ll^VRM&ea 

-li Ut VRMSes 

*I;20±-O.«VRM# es 


0.00*30.06 VRMfi ea 
0,00*D,06VRtt8>es 
-<>1,19*6; 12 VRMB-' 3 


a. V 06 HOI Flashing 

b. R1 -00090 

c. R2 400090 

d - R 3 -OOI35 

1.2.23 Record CRT indications 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. 00 2249 YAW ATT ERROR - CDU DAC OUT 

1.2.24 Insert in 10.48 

a. VERB 33, ENTER 

1.2.25 Observe on CRT 


-1.19*0.12 VRMS v -^ 
4-1.19*0.12 VRMS - os 
-1 4 78*0.18 VRMB ^ 3 


a. V 06 

b. R1 

c. R2 

d. R3 


Flashing 

-00135 

400135 

-00160 
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6.2.21.2.26 Record CRT indication* 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. 00 2249 YAH ATT ERROR - CDU DAC OUT 

6.2.21.2.27 Insert in 10.48 

a. VERB 33, ENTER 

6.2.21.2.28 Observe on CRT 

a. V 06 . HOI Flashing 

b. R1 -00160 

c. R2 400160 

d. R3 -00384 

6.2.21.2.29 Record CRT Indications 


•A. 98*4, 1BVRMS 
♦1,78*4,16 VRMS'r 
-2.-11*4. eiVRM8 e - 


a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATP ERROR - CDU DAC OUT 

c. CO 2249 YAW ATT ERROR - CDU DAC OUT 


6.2.21.2.30 Insert in Kl48 

*• VERB 33, ENTER 

6.2.21.2.31 Observe on CRT 


ft* V 06 101 Flashing 

b. R1 -00384 

c. R2 400384 

d. R3 -OO385 

6.2.21.2.32 Record CRT indications 

a. CO 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 


6.2.21.2.33 Insert in 1Q.48 
a. VERB 33, 

6.2.21.2.34 Observe on CRT 


-2,ll*4,3iVRMB - s 
+3.11*0.21VRMB 
-5.06*4; SfrVRMT 


-5.06* 0; 50VRMS ^ 
♦5.06*0;-54 VRM6 en 
-6.06* Oi.60 VRMS - 


». V 09 

b. R1 

c. R2 

d. R3 


Flashing 

-OO385 

400385 

400000 
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6.2.21.2.3$ Record CRT Indications 


a. 00 2279 

b. 00 2219 

c. 00 2249 


ROLL ATT HIRGR - CDU DAO OUT 
PITCH ATT ERROR - CDU DAO OUT 
XAW ATT ERROR - CDU DAC OUT 


6.2.21.2.36 Insert In K148 


-5. OteOiHO VHM8 - 3 
♦5w06*O.B0 VRM8 
0.90*4.06 VRM8 cj 


a. 

V 21 

E01 ENTER 

b. 

02545 

ENTER 

c. 

03302 

ENTER 

d. 

V 33 

ENTER 


6.2.21.2.37 Observe on CRT 


a. 

V 103 

Flashing 

b. 

NO ATT 

ON 

c. 

R1 

■♦00000 approximately 

d. 

R2 

♦OOOOO approximately 

e. 

R3 

♦00000 approximately 
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6 . 2 . 21.3 TVC Teat 

6.2.21.3.1 The 0/N Autopilot Control and 3PS Ready discretes be 

applied to the G/H interface. 

6.2.21.3*2 Set the OPTICS MORE selector on the Indicator Control panel 
to NAN. 

6.2.21.3.3 Insert In KL48 

a. VERB 33, ENTER 

6.2.21.3.4 Observe on CRT 

a. V 01 N 10 Flashing 

h. R1 X7373 

c. R3 00030 

6 . 2 . 21 . 3.5 Insert in K148 


6.2.21.3.6 Observe on CRT 

a. V 01 NOUN 3 

b. R1 

c. R3 

6.2.21.3.7 Insert In 10.48 

a. V 33 EN 1 

6.2.21.3.8 Observe on CRT 

a. V 06 N 03 

b. R1 

c. R2 

d. R3 

6 .2.2.3.9 Record CRT Indications 


Flashing 

37777 

00031 


Flashing 

400385 

-00385 

400003 


a. CO 3722 TRUNNION CDU DAC OUTRJT 

b. CO 3721 SHAFT CDU DAC OUTPUT 


6.2.21.3.10 Insert in 10.48 


+3 6 . 440. 12*1; 00 VRMS 

--10*12*1*00 VRMS 


a. VERB 33, 


rosM miii-h- 1 nr 
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6.2.21.3*11 Observe on CRT 


V 00 

N 03 

Flashing 

R1 


400384 

R2 


-00384 

R3 


400003 

NO AIT 


OFF 


6.2.21.3*12 Record CRT indications 


a. 0G 3722 TRUNNION CDU BAG OUTPUT 4tfl.12al.00 VBM6 n 

b. 00 3721 SHAFT CDU DAC OUTPUT -30*2fe£l*00 VRICSvJ 

6.2.21.3.13 Insert in 1CL46 

a. VERB 33, ENTER 

6.2.21.3.14 Observe an CRT 


•* V 06 

N 03 

Flashing 

b. R1 


400160 

c. R2 

. 

. -00160 

d. R3 


400003 

6.2.21.3*15 Record CRT indications 


a. CO 3722 

TRUNNION CDU DAC OtfTRJT 

b. 00 3721 

SHAFT CDU DAC OUTPUT 

6.2.21.3.16 Insert in KL48 



a. VERB 33, 

ENTER 


6.2.21.3.17 Observe on CRT 



a. V 06 

» 03 

Flashing 

b. R1 


400135 

c. R2 


-00135 

d. R3 


400003 


6.2.21.3.16 Record CRT indications 


a. 0G 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

6.2.21.3.19 Insert in K148 


■HI. 23a 0. 42 VRMBcea 
-4.22a 0.42 VRMS es 


+3,56*0,-36 VRMS 
=«;56iTO.-30 VRMS 3 


a. VERB 33, ENTER 
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L.3*20 Observe on CRT 

*• V 06 N 03 Flashing 

R1 400090 

c. R2 -00090 

6. R3 400003 

-3*21 Record CRT indications 

a. 00 3722 TRUNNION CIXJ DAC OUTPUT 4$v38*0.24 VRMSs 

b. 00 3721 SHAFT CDU SAC OUTPUT -2.38i 0 . 24 VRMS _ 

•3*22 Set the OPTICS C0NTR0LIER SPEED Switch on the Indicator Control 
panel to HI. 

-3*23 Insert in 10.46 

a. VERB 33,ENTER 
• 3*24 Observe on CRT 

a* V 06 H 03 Flashily 

b. R1 * 4O0000 

C. R2 400000 

6. R3 40000^ 


Flashing 

400000 

400000 

400003 


.3.25 While holding the Optics Hand Controller up and left (45*) no 
longer than 10 seconds, record CRT indications. 


a. 00 3722 TRUNNION CDU SAC OUTPUT 

b. 00 3721 SHAFT CDU SAC OUTPUT 

1.3.26 Insert in KL46 

a. VERB 33, BITER 

1.3.27 Observe on CRT 

*• V 06 H 03 Flashing 

*>• R1 -00090 • 

c. R2 400090 

d. R3 400003 

L.3.26 Record CRT indications 

a. CO 3722 - TRUNNION CDU SAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


.4*00*9,13 VRMS 
0*00*0*12 VRMS 


VRMS 
♦*38*0.34 VRMS 


ro«M Min-N-l nr 
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6.2.21.3*29 Set the OPTICS MODE Switch on the Indicator Control panel to ZERO 
for 30 seconds, then return to MAN. 

6.2.21.3.30 Insert In 10.48 


a. VERB 33, ENTER 

6.2.21.3.31 Observe on CRT 

»• V 6« I 03 Plashing 

b. R1 -00135 

c. R2 +00135 

d. R3 +00003 


6.2.21.3.32 Record CRT indications 

a. 00 3722 TRUNNION CDU DAC OUTPUT - .-3. 6d±0.35 VRMS 

b. 00 3721 SHAFT CDU DAC OUTPUT *3.56* 0,36 VRMS 

6.2.21.3.33 Insert in KL48 

a. VERB 33, BI T ER 

6.2.21.3.34 Observe on CRT 


▼ 06 

N 03 

Plashing 

R1 


-00160 

R2 


+00160 

R3 


+00003 


6.2.21.3.35 Record CRT Indications 

a. CO 3722 TRUNNION CDU DAC OUTPUT —4,22*0,42 TRMS- 

b. 00 3721 SHIFT CDU MC OUTPUT +4.22*<h 48 : 

6.2.21.3.38 Insert in 10.48 

a. VERB 33, ENTER 
6.2.21.3.37 Observe an CRT 


V 99 

I 03 

Flashing 

R1 


-00384 

R2 


+00384 

R3 


+OOOQ3 
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6.2.21.3*33 Record CRT indications 


a. 00 .722 TRUNNION CDU DAC OUTPUT -10.12*1.00 VRMS 

b. 00 3721 SHAFT CDU DAO OUTPUT **0.12*1,00 VRMS > 

6.2.21.3*39 Insert in 10.1*8 

a. VERB 33, ENTER 
6.2.21.3.1*0 Observe on CRT 


a. V 06 

N 03 

Flashing 

b. R1 


-OO385 

C. R2 


-*00385 

d. R3 


400003 


6.2.21.3.1*1 Record CRT indications 


a. 00 3722 TRUNNION CW DAC OUTPUT 

b. 00 3721 SHAFT CDU DAC OUTPUT 

6.2.21.3*1*2 Insert In 10.1*8 


—10.12*1.00 VRMS 
+10.12*1; 00 VRSM 


V 3* 


ENTER 

V 1*0 

N 20 

ENTER 

V 1*1 

N 20 . 

HfTER 

■KXXXX) 


ENTER 

400000 


ENTER 

400000 


ENTER 


rosM Miai-H-a mv. »>«4 


126 






NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISION 
18*14 LAKEWOOD (IVO.OOWNIV CALIFORNIA 

COOE I DENT. NO. 03953 


APOLLO G6N Specification 
ND1002325 REV S 


APPENDIX I 


Link Nomenclature 


GAN Test 

Requirement 


CG 1020 
CG 1030 
CG 1040 
0G 1051 
CG 1052 
CG 1070 
CG 1100 
CG 1110 
CG 1201 
CG 1202 
CG 1203 
OG 1207 
CG 1211 
CG 1212 
CG 1220 
CG 1331 
CG 1336 
OG 1500 
CG 1510 
CG 1520 
CG 1530 
CG 2001 
CG 2021 
CG 204l 
CG 2106 
CG 2112 

OG 2113 
CG 2117 
OG 2120 

OG 2138 
CG 2142 
OG 2143 
CG 2147 
OG 2150 

CG 2168 
CG 2172 
CG 2173 
OG 2177 
CG 2180 

CG1042 

CG1053 

CG1071 

CGI 501 

ssim 


+14 VDC CMC SUPPLY 
+4 VDC CMC SUPPLY 
+120 VDC PIPA SUPPLY 
+20 VDC .PIPA SUPPLY 
-20 VDC PIPA SUPPLY 
+4 VDC CDU SUPPLY 
-28 VDC SUPPLY 
2.5 VDC TM BIAS 
IMU 28V .8KC 1* 0* RMS 
IMU 28V .8 KC 5* - 9G # RMS 
IMU 28V .8KC 0* RMS 
PH DIFF IMU 5* 0 # , -90* 
OPTX 28V .8ICC 1 $ 0* RMS 
oprx 26 v .okc - 90° rms 

PH DIFF OPTX 1 $ IMU 1* 

— 3.2 KC 28V SUPPLY 
PH DIFF 3-2 KC 26V/CMC SYNC 
+28 VDC IMU OPERATE BUS 
+28 VDC IMU STANDBY BUS 
+28 VDC CMC OPERATE BUS . 
+28 VDC OPTX OPERATE BUS 
X PIPA SG 0/P 
Y PIPA SG 0/P 
Z PIPA SG 0/P 
IG SERVO ERROR QUAD 
IG IX RESOLVER 0/P SIN 

IG IX RESOLVER 0/P COS 
IG SERVO ERROR IN PHASE 
IG TORQUE MOTOR CURRENT 

MG SERVO ERROR QUAD 
MG IX RESOLVER 0/P SIN 
MG IX RESOLVER o/P COS 
MG SERVO ERROR IN PHASE 
MG TORQUE MOTOR CURRENT 

OG SERVO ERROR QUAD 
OG IX RESOLVER 0/P SIN 
OG IX RESOLVER c/P COS 
OG SERVO ERROR IN PHASE 
OG TORQUE MOTOR CURRENT 


+120 VDC PIPA SUP NOISE RMS 
+20 VDC PIPA SUP NOISE RMS 
+4 VDC CMC SUP NOISE RMS 
+28V IMU OPERATE BUS NOISE RMS 
+28V IMU STANDBY BUS NOISE RMS 

▲9 Q\/ Anrrti ««..w ___ 


PSAAM and/or SCA 
Uncertainty £ of 
Full Scale 


+14.0 ± 0.4 VDC 
+4.00 A 0.2 VDC 
+120 ±6.0 VDC 
+20.0 ± 1.2 VDC 
-20 ± 2 VDC 
*4.0 t 0.2 VDC 
-27-5 ± 6.0 VDC 
♦2.50+0.05 VDC 
28.00 ± 0.56 VRMS 
28.0 ,± 1.4 VRMS 
23.0 * 2.1 VRMS 
90 ± 10 * 

, 28.00. ♦ 0.56 VRMS 

28.00 ±1.48 VRMS 
0 * ± 10 * 

28.6 ±0.56 VRMS 

1 0 ° ± 10 * 

28.8 A 3VDC 

28.8 ± 3 VDC 

28.8 ± 3 VDC 

28.8 * j VDC 
5 VRMS max 
5 VRMS max 
5 VRMS max 
0.0 ± 1.2 VRMS 
(18.38 ± 1.84) 

19.65 ± O.98VRMS € 45* 

19.65 ± 0.96VRMS £ 45* 

0.0 ± 60mv RMS $ null 
0.125 amp max during Fine 
Alignment R>rquing 
0.0 ± 1.2 VRMS 

19.65 ±0.98 VRMS 3 45* 

19.65 ± 0.98 VRMS @ 45* 

0.0 ± 60 mv rms % null 
0.125 amp max during 
Fine Align Torquing 
0.0 ± 1.2 VRMS 

19.65 ± 0.98 VRMS 6 45* 

19.65 ± 0.98 VRMS £45* 

0.0 ± 60mvRMS 6 null 
O.I25 amp max during 
Fine Align Torquing 
* 1.5 VRMS MAX 
1.0 VRMS MAX 
1.0 VRSM MAX 
RMS 1.0 VRMS MAX 
RMS 1.0 VRMS MAX 


♦**V CMC OPERATE BUS NoFse^MS *.0 VRMS !^ 
.28V OPTX OPERATE BUS NOISE RMS 2.0 yRMSMAy 
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GAN Test 

. Nomenclature Requirement Uncert 

Ful 

PITCH ATT ERROR - CDU DAC 0/P 5.06 ± 0.5 VRMS © 17* 

IG CEU FINE ERROR 0.0 ± 0.07VRMS © null 

IG CDU COARSE ERROR 0.0 t 0.68 VRMS ©null 

YAW ATT ERR0R-CDU DAC 0/P 5-06 ± 0.5VRMS © 17* 

MS CHJ FINE ERROR 0.0 ± 0.07VRMS © null 

MG CDU COARSE ERROR 0.0 ± 0.68VRMS © null 

ROLL ATT ERROR-CDU DAC 0/P 5.06 ± 0.5VRMS ©17* 

OG CDU FINE ERROR 0.0 ± 0.07 VRMS 2 n»n 

OG CDU COARSE ERROR 0.0 ±0.68 VRMS 

PIPA TEMPERATURE 130 ± 1.5*F Operate Mod 

4 TOUNNION CDU FINE ERROR 0.0 ± 0.07VRMS © null 

SHAFT CDU FINE ERROR 0.0 ± 0.07VRMS © null 

SXT SHAFT SERVO ERROR IN PH 2 VRMS max 
SXT TRUNNION SERVO ERROR IN PHASE 2 VRMS mx 
SXT SHAFT TACH 0/P 3.I t 1.1VRMS © HI Rate 

SXT SHAFT KTR CONTROJ. WINDING 3.3 ± 1.3 VRMS © Hi Rate 

SXT TRUNNION TACH 0/P 3.3 ± 1.3VRMS © Hi Rate 

SXT TRUNNION MIR CONTROL WINDING 0.85 ± 0.35VRFG 


CG 2219 
OG 2220 
OG 2221 
CG 2249 
CG 2250 
OG 2251 
CG 2279 
OG 2280 
OG 2281 
OG 2300 
OG 3011 
OG 3021 
CG 3H7 
OG 3118 
OG 3140 
OG 3145 
OG 3150 
OG 3155 

co 31*0 

CG 3170 
CG 3721 
OG 3722 
OG 4300 
CG 6020 
OG 6021 
OG 2301 


GAN Test PSAAM and/or SCA 

Requirement Uncertainty % of 

Full Scale 

5.06 ± 0.5 VRMS © 17* 2* 

0.0 ± 0.07VRMS © null l£ 

0.0 t 0.68 VRMS ©null l£ 

5.06 ± 0.5VRMS © 17* 2* 

0.0 ± 0.07VRMS © null 1 $ 

0.0 ± 0.68VRMS © null 1 % 

5.06 ± 0.5VRMS ©17* 2 $ 

0.0 ± 0.07 VRMS 2 null 1* 

0.0 ± 0.68 VRMS 1* 

130 ± 1.5*F Operate Mode 2% 

0.0 ± 0.07VRMS © null If, 

0.0 ± 0.07VRMS © null If, 

2 VRMS max 2* 


SOT SHAFT TACH 0/P 
SOT TRUNNION TACH 0/P 
SHAFT CDU DAC o/P 
J TRUNNION CDU DAC 0/P . 

- CMC TEMP 

PIPA CAL MODULE TQflP 
IMU 800 cps 5 % TEMP (PSA) 
IRIG TEMPERATURE 


i 0.85 ± 0.35VRMS 
at Hi Rate 

3.3 *■ 1.3 VRMS © Hi Rate 
0.85 ± 0.35VRMS ©Hi Rate 
10.12*1,00 VRMS ©17* 
10*12*1.00) VRMS © 17* 
§7.5±42.5 # F 
72.5*27.9? F ' 

90*30* F .• 

13I> * 2.5*F in Operate 


All uncertainties specified above and those due to instrumentation in the ACE 
equipment shall be root sum squared with the basic system tolerances to yield 
an acceptable tolerance for use vhan testing the GAN System in the spacecraft. 

PSAAM OUTPUT Is the source of Link 1 ■< g n*ls 
SCA OUTPUT is the source of Link 2 


•OHM MV. 
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ADDENDUM I 

SCOPES The following change* are required to make ND1002325 applicable aa G4N System 
technical support documentation for CSM 101. 


Addition Is 


Addition 2: 


Addition 3: 


Addition 4s 


Addition 8t 


Addition 6: 


Paragraph 6.2.7.2.7. Add the following* 

During this 12 minute period monitor IO TORQUE MOTOR CURRENT 
(CO 2120) on the CRT, This measurement ehall not exceed 0,125 amp. 

" Paragraph 6 . 2.7.3.5. Add the following; 

Ihiring this 12 minute period monitor OO TORQUE MOTOR CURRENT 
(CO 2180) on the CRT. This measurement shall not exceed 0.125 amp. 

T ' Paragraph 6.2.7.4.5. Add the followii*: 

During this 5 minute period monitor MO TORQUE MOTOR CURRENT 
(CG 2150) on the CRT. This measurement shall not exceed 0.125 amp. 

Add paragraph 6.2.4.14 to tend as follower t' At th-*. l n 
6.2.4.14 On the Event Recorder verity that the DfU HTR Cmrrei* dUcrete 
IDG2302) and IMU Blower current discrete #20 2303) are ON £nay cycle OFF 
momentarily. > 

Paragraph 6.2.13.6. Add the following step prior to 6.2.13.6: 
During the Trunnion Slew Rate Test HI Speed (6.2.13.6) monitor and 
verify toe following aignals on the CRT. 

Si S nal Requirement 

a. SXT TRUNNION TACH O/P (CO 3150) 3.301.3 VRMS 

b. SCT TRUNNION TACH O/P (CO 3170) -0.85e0.35 VRMS 

T r Paragraph 8.2.13.9. Add the foltowir* step prior to 6. 2.13.9: 
During the Shaft Slew Rate Test - HI speed (6.2.13.9) monitor and verify 
the following aignals on the CRT. 


Addition 7s 


S1 * n * 1 Requirement 

a. SXT SHAFT TACH O/P (CO 3140) . v 3.3*1.3 VRMS 

b. SCT SHAFT TACH O/P (CO 3160) -3.3*1.3 VRMS 

« ' Paragraph 6.2.13.18. Add the following atop prior to 6.2. IS. 18s 

taring the Trunnion Slew Rato Test LO Speed monitor and verify the followls* 
signal on the CRT. 

Signal Requirement 

a. TRUNNION CDU FINE ERROR (CO 3011) *.07 VRMS MAX. 
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Addition 8: 


• Pwipriph 6.2. IS. 21. Add the following step prior to 6.2.13.21* 
During the Shaft Slew Rate Teat LO Speed Monitor and verify the foUowiv 
signal on the CRT. 

Requirement 

a. SHAFT CDU FINE ERROR (CG 3021) *. 07 VRMS MAX 


Addition 9: < 1 Paragraph 8.1 . 2.1 . Add new paragraph 6.1 . 2.1 . 5 aa follows: 

Data from the on board tape recorder shall be made available and the 
following signals verified. 

a. VTB NB ROLL (CG 8001) 

b. VIB NB PITCH (CG 6002) 

O. VIB NB YAW (CG 6003) 

Addition 10: Paragraph 6.2.1.5.6, add to the first sentenoe the following: 

"• • • • WPA TEMP (CG 2300) and IRIG TEMP (CG 2301) on the CRT." 
Paragraph 6.2.3.1, add 6.2.3.1.13 as follows: 

**30 minutes after the application of IMU OPERATE power record IRIG TEMP 
(CG 2301) displayed on the CRT" 

Paragraph 6.2.3.1.14, add to the first sentenoe the followiig: 

M ....PIPA TEMP (CG 2300) and IRIG TEMP (CG 2301 every...." 

Paragraph 6.2.3.1.15 change to read as follows: 

"When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP and IRIG TEMP. PIPA TEMP shall be 130.5* *1.5*F. 
IRIG TEMP shall be 136* *2.5*F. PIPA TEMP shall be within 0. 5*F of that 
recorded in 6.2.3.1.12 and 6.2.1.5.4. IRIG TEMP shall be within 0.5*F of 
that recorded in 6.2.3.1.13". 

Paragraph 6.2.5.2.16 Add the following to Tfcble VI: 

"14 CG 2301. IRIG TEMPERATURE" 
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ADDENDUM If 

Scope: Tlie following changes are retired to make ND1002326 applicable as GAN System 

technical support documentation for systems containing SUNDIAL C test ropes. Refer to 

Drawing 2014999 to define further which test ro p e s and Jumper modules shall be installed. 

Change 1: Paragraphs 6.2.9.1.4, 6.2.9.2a, 6.2.9.3a, 6.2.9.8a, 6.2 9 6a 6 2 9 7a 

6.2.9. 8, 6.2.9.10a, 6.2.9.11a, 6.2.9.13a, 6.2.9.18a, 6.2.9.16a, 6.2.9.22. 

In each of these paragraphs change "VERB 06 NOUN XX flaahiim" to "VERB 
33 NOUN XX flashing. " 

Change 2: Paragraphs 6.2.21.2.2a, 6.2.21.2.4a, 6.2.21.2.7a, 6.2.21.2.10a, 6 . 2 . 21 . 2 .I 3 J 
6.2.21.2.16a, 6.2.21.2.19a, 6.2.21.2.22a, 6.2,21.2.26a, 6.2.21.2.28a, * " 

6.2.21.2.31a, 6.2.21.2.34a, 6.2.21.2.37a, 6.2.21.3.8a, 6.2.21.3 11a,* 
6.2.21.3.14a, 6.2.21.8.17a, 6.2.21.3.20a, 6.2.21.3.24a, 6.2.21.3.27a, 
6.2.21.3.31a, 6.2.21.3.34a, 6.2.21.3.37a, 6.2,21.3.40a, In each of these 
steps change "VOS" to "V33". 

Change 3: Paragraph 6.2.16.7.19 Change FROM: On K-148 enter the following sequence: 


Change TO: 


Change 4: 


VERB 21 

NOUN 01 

ENTR 

00407 


ENTR 

77757 


ENTR 

VERB 21 

NOUN 01 

ENTR 

00411 


ENTR 

00020 


ENTR 

VERB 33 . 


ENTR 

On K-148 enter the following 

sequence: 

VERB 21 

NOUN 01 

ENTR 

02502 


ENTR 

77757 


ENTR 

VERB 21 

NOUN 01 

ENTR 

02504 


ENTR 

00020 


ENTR 

VERB 33 


ENTR 

On K-148 enter die following sequence: 

VERB 21 

NOUN 01 

ENTR 

00405 


ENTR 

00020 


ENTR 

VERB 21 

NOUN 01 

ENTR 

00407 


ENTR 

77757 


ENTR 

VERB 33 


ENTR 


130 




"aaKSfcaSi AP0LU) GtN Specification 

•»*t4 14MWOOO IIVO OOWNCV C«UfOM.n ND1 002325 REV E 

coot INNT. MO. 039SS 






APOLLO G&N Specification 
ND 1002325 REV JT 

Original Issue Date: 

Release Authority: TERR 3 /*/ '*1 
Class fl Release 


POST*INSTALLATION CHECKOUT PROCESS 
SPECIFICATION FOR THE APOLLO GUIDANCE 
AND NAVIGATION SYSTEM -- BLOCK II 


I Revision I TERR 


L/26/67 


Record of Revisions _ 

Pages Revised 

_ 1 ■ ■ ufl t r 

1-116 was 116 pages, now 118 paged.^ 
2, 3, 6, 9, 11, 15, 16, 24,27,29,34,31 

44-50, 54, 56^59, 61-65, 67, 68, 72- 
74, 76-79, 81-103. 19 6-117; 

was 118 pages, now 119 pages. ^ 

10-119.Was 119 pages now 124 _ 

8. 9. 10. 12. 15. 24, 35. 38, 40, 41, 
43-46. 50-56. 58-78, 81. 83-87, 89, 

95-124. _ _ 

"2, 6, 10, 11. 24-27, 29-124. Was 124 
pages, now 131 pages. frOfrist 


p rovals 
1 NASA 


9/22/67 F 34703 1,6-131. WSs 131 pages, 

_ TV1-. rtx •' \Hom 134 pages. to U.L-^-—-- I 

This specification consists of pegs i to 194 Include Appendix I psges 129-130 and 
Addendum I, pages 131 and U2 and Addendum 0, pages 133 and 134. 


(JOT RfQMr 

PF* 

CC&'j?7-02M 

NASA/NCC 1 


APPROVALS 


north American aviation, inc. APOLLO Gttf Specification 

SPACE and INFORMATION SYSTEMS DIVISION »n 1AA 4«oi! VET tF 
iaau lancwooo blvo.oowncv caufoania lUllUWOiO nc<V JS 

COOE IOENT. NO. 03953 


REVISION LETTER 


111111-1 


5.1.2.5 Failure of the G&N System to pass any examination or test specified 
herein shall tentatively classify the G&N System as nonconforming. 
The normal test sequence may be continued on determination of the 
cause of the aanceafesaamce if not detrimental to the G&N System 
or other interfacing subsystems. This determination shall have the 
concurrence of the G&N contractor test team. All nonconformance 
shall be investigated and cleared by waiver (FNN)^correction of 
test specification, or hardware replacement. The suspected 
malfunctioning hardware shall be removed and returned to the 
laboratory, where the malfunction shall be verified. Only after 
malfunction verification shall a flight certified replaceable unit 
be installed in the G&N System. 

5.1.2.6 The G&N System shall be operating in STANDBY mode with CMC power 
applied for a* minimum of two hours prior to torqulng of inertial 
components. In the event STANDBY or CMC power is interrupted, an 
equivalent time period shall be alloweG when power is restored 
before transfer to the OPERATE mode, except that when the interval 
of interruption exceeds two hours, a two-hour warmup period shall 
be mandatory. Exceptions to the above are noted in 6.2.5*2. 

5.1.2.7 The interruption of +28 VDC power to the G&N System through the 
Main A and Main B power busses shall be cause for the Command 
Module G&N System operator to inmedlately initiate the Emergency 
shutdown procedure (6.1.4) to preclude damage to the G&N System. 

5.1.2.9 The SCT and SXT eyepieces shall be stowed whenever the Instruments 

are not in use to preclude damage to them. It shall be necessary to install 
the eyepieces when testing requires use of the instrument. 

5.1.2.9 To preserve the operational life of the components of the MDC and LEB 
DSKY's, the monitor routines shall be used only when required by test 
procedure or troubleshooting. Such routines shall be terminated as quickly 
as possible in the test flow. Computer routines which cause the DSKY 
display to flash (either requesting data or displaying data) shall also be 
terminated as quickly as possible. 

5.1.2.10 To reduce the possibility of the optics drifting into the stops the Optics 
Speed switch should be set to LO whenever the optics is to be ON and not 
used for any appreciable time. 

5.1.2.11 Avoid repeated alewing of SXT shaft and trunnion Into the mechanical stops. 
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4 Test Sequence 


4.1 The test sequence normally should follow the flow outlined by Figure 1 
In the order specified except 6.2.5. Turn On and Turn Off procedure, 
which may be performed as the requirement arises. 

TABLE I GUN TESTS 


Paragraph No. 


6.1.3 

Prepower Application Tests (Part of GW 
Installation OCP) 

6.2.1 

Application of Standby Power to G&N System 

6.2.2 

CMC Operational Test 

6.2.3 

Operate Power On Test 

6.2.4 

GAN Power Supplies Test 

6.2.5 

General Turn Off and Turn On Procedure 

6.2.6 

G6N Operational Test 

6.2.7 

Gimbal Friction Test 

6.2.8 

GW Panel Brightness 6 Lamp Test 

6.2.9 

Semi-Automatic Mode Control Test 

6.2.10 

Zero Optics Test 

6.2.11 

Optics Coordinate Transformation Control Test 

6.2.12 

Optics Positional Accuracy Test 

6.2.13 

Optics Slew Rate Test 

6.2.14 

Stabilization Loop Step Response Test 

6.2.16 

DUG Scale Factor Test 

6.2.16 

IMU Performance Test 

6.2.17 

Fine Alignment Test SXT-NB-IMU 

6.2.18 

Gyrooompassing Test 

6.2.19 

Voltage Margin Test 

6.2.20 

8/C Control 6 Display Test 
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5.4.2 Failure of the D criteria for IRIG and PIPA parameters. 

5.4.2.1 If D 2 , or Dg exceeds Its maximum value as specified in Table D Paragraph 

6.2.16.10.8 for any IRIG or PIPA, a retest sequence shall be initiated as indicated 
below: 


Downmode to 
IMU Standby 


5.4.2.2 
5.4.2.2.1 


5.4.2.3 
5.4.2.3.1 


RETEST SEQUENCE 

The retest sequence shall be performed using the paragraphs indicated in Table I 
corresponding to the out-of-spec parameters. Table 2 indicates the test positions 
and other isolated parameters that must be recalculated and qualified. 

If D}, D 2 , or Dg exceeds its maximum value after the retest sequence Is completed, 
the requirements of 5.4.2.2 (IRIG) or 5.4.2.3 (PIPA) shall apply. If Dj, D 2 , and 
D 3 are within tolerances specified in Table D after the retest sequence Is completed, 
the original out-of-tolerance D terms calculated in paragraph 6.2.16.10.8 shall be 
exonerated. 

IRIG stability requirements 

Failure to be within the maximum values for or D 2 or D 3 after the retest 
sequence shall constitute failure of the unit. 

PIPA stability requirements 

Failure to be within the maximum limits of or Dg or Dg after the retest 
sequence constitute failure of the unit. 

Retest subsequent to replacement of a malfunctioned assembly with that of a 
flight certified assembly shall be at the discretion of NASA Engineering. Table 
II can be used as a guide to determine general retest requirements. In all retest 
procedures, the test sequence of Figure 1 shall be adhered to. 

It is assumed that the Test Conductor has a working knowledge of the test 
equipment used; therefore, this procedure contains only the steps related 
directly to the G&N System components. If any questions arise concerning the 
test equipment, the Test Conductor should refer to the pertinent operational 
manuals. . 

The following requirements shall be completed before any of the tests in this 
specification are attempted. 

The GfiN System shall be Government Furnished Property. 

The installation of the G&N System into the spacecraft shall have been completed 
as specified in Mechanical Installation Specification for Apollo Guidance Equipment 
Block n, MA0308-0107. 

Interfacing systems (SCS, C & IS, EPS, ECS) shall have been verified to conform 
to loading and operational requirements as specified by the appropriate ICD. 

All ACE equipment shall have been qualified in accordance with the respective 
quality assurance specifications prior to use with the Gtti System. 
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TABLE 2 


O. 0. S. 
PARAMETER 

PERFORM 

POSITIONS 

PARAMETERS TO BE REQUALIFIED 

NBDY 

1 

NBDY 

NBDZ 

2 

NBDZ 

NBDX 

3- 

NBDX 

ADSRAY 

1 and 4 

ADSRAY, NBDY 

ADSRAZ 

2 and 9 

ADSRAZ, NBDZ 

ADSRAX 

3 and 7 

ADSRAX, NBDX 

ADIAY 

1 thru 3, 

NBDY, NBDX, ADIAX, ADSRAX, ADIAY, 


7 and 10 

NBDZ 

A DIAZ 

2 thru 4 

NBDZ, NBDX, ADIAZ 

ADIAX 

1 thru 3 

NBDX, NBDZ, ADIAX, NBDY 

X PIPA BUs or S. F. 

1 thru 2 

X PIPA BIAS, NBDY, NBDZ, X PIPA S. F. 

Y PIPA BUs or 8. F. 

5 and 6 

Y PIPA BIAS 

Y PIPA 9. F. 





Z PIPA Bias or S. F. 


3 and 4 


Z PIPA Bias NBDX 
Z PIPA S. F. 
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5»10 The test equipment listed in paragraph 4.1 shall be connected and 
ready for operation before the tests of this specification are 
initiated. 

3*11 Data Records 

5*11*1 All data concerning the checkout and operation of the G&N System as 
monitored via ACE, shall be recorded on the data sheets associated 
vith their corresponding test. Out of tolerance readings shall be 
recorded and flagged by appropriate symbols. 

5* 11* 1.1 All test data obtained vhile demonstrating the requirements of this 
document shall be permanently recorded and forwarded vith the tested 
G&N to the next receiving agency. 

5* 11* 1*2 A record of the amount of time each of the four prime power busses 

are on shall be kept and forwarded vith the G&N to the next receiving 
agency. 

5*12 Interface 

5*12.1 The APOLLO G&N System shall interface with accepted ECS and EPS 
distribution systems for power and environment control purposes 
vith the SCS or SCS substitute system fen: signal interface in 
accordance vith the applicable ICD's. 
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6.0 DETAIL REQUIREMENTS 

6*1 Initial Test Conditions 

6.1.1 The following precautions shall be observed to preclude loss of 
continuity In Inertial component performance history of the BfJ. 
Deviation nay necessitate recallbratlen of the Inertial eempeaente. 

6.1.1.1 The DfJ shall bo supplied with heater power ea a continuous basis. 

Vfaea S/C Ground Power Supply, Model Mo. Cl4-4l8 is not providing 
heater power, then heater power shall be supplied through the 
Inertial Cenponents Temperature Controller (iCTC) Model Me. 513-100. 
The temperature of the IRIO's shall be maintained between 120° end 
150 F. The temperature of the PIPA's shall bo maintained between 
115 # and ll5*F. 

6.1.1.2 The Standby Mode is id entified by the circuit breakers DfJ HER MM A, 
DfJ HER MM B, COMPUTER MM A aad MM B In the OH position and DfJ MN A 
end MM B end the QAM Power- DfJ switch en IZB Lighting Control Panel 
in the OFF position. The Operate Mode Is identified by the circuit 
breaker DfJ HER MM A, MM B, COMPUTER MM A and MM B In the 0M position 
aad DfJ MN A and MN B and the GAM Power- DfJ switch en the LEB Lighting 
Control Panel in the OH position. The 0UI System shall bo operating 
In the Standby Mode with CMC power OH for a minimus of two hours 
prior to advancing to the DfJ Operate Mode. In the event Standby 

or CMC power is interrupted, en equivalent time period,huthbtless than 
13 minutes, shall be allowed when power ir rostered baton* sdvandtagte tee 
Operate Mode* except that when the4ntovvxlof interruption exceeds two hours, 
a two-hour warmup period sludU>e mandatory {e^coptipns to the labour-.- ... • 
warmup are noted in-6^5 r 2>.) • 

6.1.1 .3 The Inertial Measures eat Unit Shall not be wltheut heater power for 
mere them 15 minutes. 

6.1.1.4 Daring the turn on of the GUI power, COMPUTER MM A and MN B and 
DfJ HER MM A and DfJ HER MM B circuit breakers must be turned en 
befere the DfJ MN A aad DfJ MM B circuit breakers en the Right Hand 
Circuit Breaker Panel ef the CM. During the turn off of the GUI 
power the DfJ MN A end DfJ MM B circuit breakers must be turned eff 
befere the DfJ HER MN A and DfJ HER MM B circuit breakers en the Right 
Hand Circuit Breaker Peael ef the CM. In no case Shall COMPUTER MM A 
aad MN B circuit breaker be turned off before DfJ MM A aad MN B 
circuit breakers. 
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6 .1.1.5 


A warmup period «f 1 hour with OPERATE pover applied ^«n be 
required prior to performing any teat ia which gyro and accelerometer 
parameters are measured, aad 15 minutes warmup prior to aay test 
ia which precision amplitude aad frequency power simply checks 

raHa 


6 .1.1.6 The following Conaad Modulo switches shall be ia the position 

shown unless specifically directed otherwise la a procedural function. 

a. UP TIM switches am the I£B GUT Control Panel aad MDC Panel 2 
shall be set to ACCEPT. 

b. LAUNCH VEHICLE - GUIDANCE switch on MDC Panel 2 Ah»il bo sot 
to IU. 

c. The SC CQNT switch on MDC Panel 1 «h*n bo set to CMC. 

d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e. The A V CG switch on MDC Panel 1 shall be set to C94. 

f • The TRACKER switch on GUI Indicator Control Panel be 

set to OFF. 

g. The LIGHTS-INTEGRAL control on the LEB Lighting Control Panel 
aad the Left Hand Circuit Breaker panel Eh*n be net to the 
minim brightness - OFF position. 

6.1.2 The following optical reference alignment requirements bo 

demeast rated. 

6 .1.2.1 GUI Installation QuallflcatIon Fixture 

6 .1.2. 1.1 The SXT Optical Reference No. 1 (Azimuth Autoset) LOS ■v»»vi be 
located approximately 40 degrees (CW when viewed from above) from 
the SCZ axis measured lm a horizontal plane. At this position, the 
Optical Reference shall be capable of being viewed through the SXP 
ST LOS. 

6 .1.2.1.2 The SXP Optical Reference LOS position with respect to the horizontal 

shall be known to within 5 arc-seconds. The azimuth bearing of 
the Optical Reference LOS shall be known to within +30 minutes of arc. 

6 .1.2. 1.3 The SXP Optical Reference No. 2 LOS shall be located approximately 
*0 degrees from the SXP Optical Reference No. 1 (40 degrees from 
S/C Z axis) measured in a horizontal plane. At this position, the 
Optical Reference shall be capable of being viewed through the 
SXP STAR LOS. 
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6.1*3 Prepower Application Requirements 

6.1.3*1 Prior to connecting 0&M power connectors 56P30 end 56P31 to 

spacecraft power connectors C03W1J345 and C03W1J346, respectively, 
it is necessary to perfozm a complete verification of spacecraft 
power. Verification shall be performed with the installation of 
the CMdl System complete except for connection of 56P30 and 56P3I 
to the s/C connectors. 

6.1.3*2 Resistance Cheek on 8/c Power Connectors. 

6.1.3*2.1 Insure that the following switches and circuit breakers are set 

to the position indicated. 

a. (HJIDANCB/RAViaJfflOH POWER AC1 and AC? breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out). 

b. OUIDAllCE/llAVIQATIOH IMP MR A and NR B breakers on the Right 
Hand Circuit Breaker Panel to OIF (breakers pulled out). 

e. OUHjANCE/HAVIGATIOE DCJ HTR ME A and MN B breakers on the 

Right Hand Circuit Breaker Panel to OIF (breakers pulled out). ' 

d. GUIDANCE/HAVIQATIOH COMPUTER ME A and ME B breakers on the Right 
Hand Circuit Breaker Panel to OIF (breakers pulled out). 

o. GUIDABCE/EAVIGATIOE OPTICS ME a and ME B breakers on the Right 
Hand Circuit Breaker Panel to OFF (breakers pulled out). 

f • O/H POWER switch on the Right Hand Circuit Breaker Panel to OIF. 

g. O/H POWER-OPTICS switch on the I£B Lighting Control Panel to OFF. 

h. G/e POWER - IMG switch on the I£B Lighting Control Panel-to OFF. . 

6.1.3*2.? Obtain GSE tool consisting of connectors, 

extension cables, and connector temlnal test box. Mate connectors PI 
and P2 of the extension cables with S/C power connectors C03W1J345 
and C03W1J346 respectively. Using a VTVOM measure the resistance 
between the terminals listed in Table I. Resistance measurements 
shall be as specified in Table I. 
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1.3*3 Polarity and Voltmg• Cheek on s/c Fever 

1.3.3*1 Perform a voltage and polarity check of the G&H S/C power by 

performing the measuremente indicated in Table II. Set the following 
switches to the posit 1 m Indicated. 

a. O/N POWER-OPTICS switch on the IZB Lighting Control 
Panel to ON* 

b. O/lf POWER - DfJ switch on the IZB Lifting Control 
Panel to OH. 

c. 0/H POWER switch on the Right Hand Circuit Breaker 
Panel to AC I. 

Per e?ch measurement in Table II set the indicated circuit breaker 
on the Right Hand Circuit Breaker Panel to OH (breaker pushed in). 
After each measurement return the circuit breaker to OFF (breaker 
pulled out). 

TABUS II. POLARITY A VOLTAGE HECgJIREMEJfFS 
FOR S/C POWER. 

Polarity A Connector 


Test 

Ho. Circuit Breaker 

Pin Ho. 


Requirements 



Low 

High 


1 

COMPUTER MH A 

Plil . 

Pl-2 

♦28.8 + 3VDC 

2 

OPTICS MH A 

Pl-14 

Pl-7 

♦28.8 + 3VDC 

3 

DfJ MH A 

Pl-15 

Pl-16 

Pl-9 

Pl-10 

+28.8 ♦ 3VDC 
+28.8 ♦ 3VDC 

4 

DfJ HTR MH A 

Pl-3 

Pl-8 

+28.8 + 3VDC 

5 

COMPUTER MH B 

P2-1 

P2-2 

+28.8 T 3VDC 

6 

OPTICS MH B 

P2-14 

P2-7 

+28.8 + 3VDC 

7 

DfJ MH B 

P2-15 

P2-16 

P2-9 

P2-10 

+28.8 + 3VDC 
+28.8 7 3VDC 

8 

DfJ HTR MH B 

P2-3 

P2-8 

+28.8 7 3VDC 

9 

POWER AC 1 Pl-18 Pl-17 

Set G/H POWER switch on the Right Hand Circuit 
Breaker Panel to AC 2. 

115 + To VAC 
4b0~+ 7 cps 

10 

POWER AC 2 

Pl-18 

Pl-17 

115 + 10VAC 
4oo“+ 7 cps 
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6.1.3.3.2 Verify all circuit breakers exercised la Table II are la the OFF 
position (breakers pulled out). Set the following switches to the 
OFF position. 

a. O/N POWER - OPTICS switch on the I£B Lighting Control Panel. 

b. q/N POWER - BKJ switch on the USB Lighting Control Panel. 

c. O/N POWER switch on the Right Hand Circuit Breaker Panel. 

6 . 1 . 3 . 3 .3 Disconnect connectors PI and P2 of the test cables from S/C 
connectors C03WU345 and C03WU346, respectively. 

6 .1*3.4 Resistance Check on Q&N Power Connectors 

6.1.3.4.1 Connect test cable connectors J1 and J2 to Q&N connectors 56P30 
and 56P31, respectively. Using a VTVOM, measure the resistance 
between the terminals listed In Table III. The measurements shall 
meet the requirements listed in Table III. 
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TABUS in. RESISTANCE REQJIH&MENTS FOR GUI 
POWER CONNECTORS 


Test No. 

From 

To 

Requirements (ohms) Results 

1 

Jl-15 

Jl-6 

1000 to infinity 

2 

Jl-15 

Jl-14 

1000 to infinity 

3 

Jl-15 

Jl-1 

1000 to infinity 

if 

Jl-15 

Jl-18 

5 meg to Infinity 

5 

Jl-15 

Jl-16 

0.0 to 0.5 

6 

Jl-15 

Jl-3 

0.0 to 0.5 

7 

Jl-15 

J2-15 

0.0 to 0.5 

8 

Jl-14 

J2-14 

0.0 to 0.5 

9 

Jl-1 

J2-1 

0.0 to 0.5 

10 

Jl-6 

J2-6 

0.0 to 0.5 

11 

Jl-16 

J2-16 

0.0 to 0.5 

12 

Jl-3 

J2-3 

0.0 to 0.5 

13 

Jl-14 

Jl-6 

1000 to Infinity 

Ilf 

Jl-1 

... Jl-14 

1000 to infinity 

15 

Jl-1 

Jl-6 

0.0 to 2.0 infinity 

l£ 

Jl-18 

Jl-6 

5 meg to infinity 

17 

Jl-18 

Jl-14 

5 meg to Infinity 

18 

Jl-18 

Jl-1 

5 meg to infinity 

19 

Jl-2 

Jl-1 

2.8 to infinity 

20 

Jl-9 

Jl-15 

1.1 to Infinity 

21 

Jl-10 

Jl-16 

1.1 to infinity 

22 

Ji-7 .... 

Jl-14 

2.8 to infinity 

23 

Jl-8 

Jl-3 

3.7 to infinity 

24 

Jl-17 

Jl-18 

5 to 20 

25 

J2-2 

J2-1 

2.8 to infinity 

26 

J2-9 

J2-15 

1.1 t4 Infinity 

27 

J2-10 

J2-16 

1.1 to Infinity 

28 

J2-7 

J2-14 

2.8 to infinity 

29 

J2-8 

J2-3 

3.7 to Infinity 


6.1.3*5 Disconnect the test cable connectors J1 and J2 from GUI pover connectors 
56P30 and 56P31* respectively. Mste GUI connector 56P30 to S/C connector 
C03W1J345 and mate GUI connector 56 P 3 I to s/c connector C03W1J346. 

Nate GUI connector 5^32 to S/C connector C03WU3^7* 
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6.1*4 fisergency Shutdown Procedure 

CAITTIOH i In the event of a Malfunction occurrence which could 
damage the Q&N System before the normal shutdown 
, procedure 6.2.5 could be performed, the following 
sequence should be utilised In the spacecraft. 

6.1.4.1 On the LEB Lighting Control Panel set the a/!! POWER-IMP and O/B 
POWER - OPTICS switches to OFF. 

6.1.4.2 On the Right Hand Circuit Breaker Panel set the following switches 
and circuit breakers to OFF (breakers pulled out). 

a. OUIDANCE/HAVIOATIOH CO^UTER MB A and MR B 

b. GUIEAHCE/BAVIGAXIOH IMP EER MB A and MB B 

c. O/B POWER switch to OFF 

d. GUIDANCE/HAYIOATIQB IMP MB A and MB B 

e. GUIDABCE/BAVIGAFIOB OPTICS MB A and MB B 

f. QUIBABCE/hAYIOATIQB POWER AC 1 and AC 2 

6.1.4.3 Verify that the ICTC Is providing heater power to the GAB System. 
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Test Procedures 


Verify that spacecraft power checks, to Include polarity and magnitude on 
Spacecraft Power Connector, have been made as specified In 6.1.3. 

All power and control switches on the GIN Indicator Control Panel shall be 
placed In the OFF or neutral position* 

The Inertial Component Temperature Controller (ICTC) shall be supplying 
Inertial component heater power to the GAN System through the PSA, Connector 
No. 45J2. 

Computer Power On 

Set GAN COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed In).. 

NOTE: Restart Lamp may Illuminate, If It does, disregard and press 
RSET on the DSKY. 


Set the POWER-AC1 and AC2 breakers onthe Right Hand Circuit Breaker Panel 
to ON (breakers pushed In), and position G/N POWER switch to AC1. 

Set the computer numerical display lights to the minimum acceptable brightness 
by rotating the BRIGHTNESS Controls on the MDC and LEB Lighting Control 
Panels. 

The +28 VDC CMC OPERATE voltage (CG 1520) shall be +28.8+3 VDC. Verify 
CRT Indication. 

Using DSKY, enter VERB 36, ENTR, then press RESET. All computer alarms 
on the Main Display Console (MDC), LEB CMC DSKY and CRT shall clear. 

The voltage output of the +4 VDC CMC supply shall be +4.00+0.20 VDC 
(CG 1030). The value on the CRT shall be recorded. 

The voltage output of the +14 VDC CMC supply shall be +14.0+0.4 VDC, 

(CG 1020). The value on the CRT shall be recorded. 

Verify that the CMC Is In the Backup Mode by monitoring on the CRT that the 
Program Indicates 00, and the Program readouts on the MDC and LEB AGC 
DSKY Indicate 00. 
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6 .2.1.4.9 Zero the CMC erasable memory by entering the following sequence into 
the K-start: 

a. VERB 57, ENTER 

b. 00015, ENTER 

6 .2.1.4.10 Initiate CMC self-check by entering the following sequence into the K-start: 

A. VERB 21, NOUN 27 ENTER 
b. 77777, ENTER 
C. VERB 15 NOUN 01 ENTER 
d. 1366, ENTER 

6 .2.1.4.10.1 Monitor D6KY until R3 (SCOUNT +2) Increments twice. If an error is 
detected, the following will be displayed: 

a. VERB 05 NOUN 31 

b. Rl- 01102 

0 . R2 - XXXXX C (SFAIL) 
d. R3 - XXXXX C (RECOUNT) 

6 .2.1.4.10.2 Enter the following into the K-start: 


a. VERB 21 

b. NOUN 27, press ENTER pushbutton 
e. 00000, press ENTER pushbutton 
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6.2.1.5 IMU HER Heater Power On 

6.2.1.5.1 Enter the IMU Standby Mode of operation by engaging the IMU HTR 
MN A and MN B breakers on the Right Hand Circuit Breaker Panel 
(breakers pushed in). 

6.2.1.5.2 Verify that the IMU +20 VDC STANDBY discrete lamp on Event Module 
is illuminated (CG 1513)* 


6.2.1.5.3 Record the value of the following signals displayed on the CRT. 

Signal Requirement 

a. OG 1331 28V 3200 CPS 26.6 * 0.6 VRM8 

POWER SUPPLY FEEDBACK 

b. 00 1510 + 26 VDC 26.8 (13) VDC 

STANDBY POWER 


6.2.1.5 .k The FIPA TEMP an the CRT shall be monitored at 15 min., 1 hr. and 
2 hrs. from execution of 6.2.1.5*2 to Insure that the FIPA 
Temperature Control Loop circuitry Is operating to maintain a 
temperature of 130.5 1 1.5F (CG 2300). 

6.2.1.5.5 The IRIG TB4P on the CRT shall be monitored at 15 min., 1 hr., and 
2 hrs. after 6.2.1.5*2 Is executed to Insure that the IRIG 
Temperature (CG 2301) is vithin+3»4) degrees of the PIPA Temperature. 

6.2.1.5.6 At the tdrmlftsHoh of the 2-hour period,reteord ttaePiPA temperaturefOG 2300) 
on the CRT. On the event recorder verify that the IMUHRATJSR current discrete 
HQQ 2302) is ON sod that the IMU~JKOW£R curve* discrete <03*303) is OFF 
over the Uet hour period toqcsetonaUy discrete^ may cycle). 


6 .2.1.5.7 With the eyepiece in the Eyepiece Storage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an LAN #8693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both 
the ambient and eyepiece surface temperatures and verify that the eyepiece 
surface temperature is at least 10*F above the ambient temperature. 


JtJiC 
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6.2.2 CMC Operational Test 

HOTS: This test shall he performed vhen only IMU HTR and Computer 
Power is applied. The test shall not be performed when IMU 
OPERATE power Is applied. 

6.2.2.1 Verify that IMU STANDBY power (including CMC operate power) Is 
applied, IMU OPERATE power Is not applied. (G & N IMU HTR MN A 
and MN B breakers engaged. Computer MN A and MN B breakers 
engaged, IMU MN A and MN B breakers disengaged, G/N Pover-IMU 
switch on LEB Lighting Control Panel In OFF Position). 

6.2.2.1.1 Using the LEB CMC DSKY, enter VERB36, ENTR then press RESET. 

6.2.2.2 CMC Checks 

6.2.2.2.1 Using the LEB CMC DSKY, enter the following sequence of data into 
the CMC to initiate the DSKY check. Press the ENTER pushbutton 
after each entry (denoted by S). 

VERB 21 NOUN 27, E 

77766, E 

6.2.2.2.2 DSKY check shall check all the electroluminescent elements by 
displaying the decimal mothers from nine through zero In succession, 
each set of numbers shall be displayed for approximately 5 seconds. 
Verify all elements operable on MDC and LEB CMC DSKY's. VERB-NOUN 
display shall flash. 

6.2.2.2.2 Minus and plus signs shall be displayed. Verify operation on MDC 
and LEB DSKY's. 

6.2.2.2.4 COMP ACTY lamp shall be Illuminated for approximately 3 seconds, 
then DSKY shall blank. 
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6.2.2.3 CAUTION and STATUS Displays 

6.2.2.3.1 Enter 1EPB 35, ENTR, into LEB CMC DSKY. 

6.2.2.3.2 The following MDC and LEB CMC DSKY displays shall Illuminate for 
approximately 5 seconds. 

a. UPLINK ACT! 

b. NO ATT 

c. STBY 

d. KEY REL Flashing 

e. TJMP 

f. GIMBAL LOCK 

g. PROG 

h. RESTART 

I. TRACKER 

J. OPR ERROR Flashing 

k. COUP ACTY 

l. VERB-NOUN Plashing 

m. Plus 88969 in Rl, R2, and R3 

n. PGNS, CMC, and ISS caution lights. (CMC shall remain illuminated for - *• 

15*fistfoonds.) ? .) ■ x*v i'.^j 

After indications a through 1 go out +88888 shall remain in Rl, R2, R3. 
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6.2.2.4 DSKT Pushbutton Check 

6.2.2.4.1 Enter the following sequence Into the LEB CHC DSKY. Press the 
ENTER pushbutton after each entry (denoted by E). 

a. VERB 25 NOUN 01, I 

b. 01600, E 

c. 400123, E 

d. -00456, E • 

e. -00789, E 

6.2.2.4.2 The I£B CMC DSKT shall indicate 400123 in Rl, -00456 in R2, and 
-00789 in R3. 

6.2.2.4.3 Enter VM© 05, NOUN oi into the LEB CMC DSKY. Press the ENTER 
pushbutton. 

6.2.2.4.4 Enter 01600 into USB CMC DSKT. Press the ENTER pushbutton. The 
LEB CMC DSKT shall indicate 00024 in Rl, 77664 in R2, and 77576 in 
R3. Verify. 

6.2.2.4.9 *ider the foUoyrlpg.sequenoe into tye.LEB CMC DSKY.- c ; * ^ 

a) VERB 21 NOUN 01, ENTER 

b) 01600, ENTER 

c) +00123, DO NOT Press ENTER 

6.2.2.4.5.1 Press the CLEAR pushbutton. Rl shall clear. 

6.2.2.4.6 Enter VERB 16 NOUN 16 Into the LEB CMC DSKY. Press the ENTER 
pushbutton. The Operator Error Light shall light. 

6.2.2.4.6.1 Press the RESET pushbutton. The Operator Error light shall extinguish. 

6.2.2.4.7 Enter the following sequence Into the LEB CMC DSKY. Press the ENTER 
pushbutton as Indicated. The KEY Release Light shall light. 

a) VERB 16, NOUN 20, ENTER 

b) VERB 

6.2.2.4.7.1 Press the KEY RELEASE pushbutton. The Key Release Light shall extinguish. 

6.2.2.4.7.2 Enter VERB 36, Into the LEB CMC DKSY. Press the ENTER pushbutton. 
NOTE: 6.2.2.4.8 does not apply to 2TV-1. 
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6.2.2.4.8 Enter the following sequence Into the LEB CMC DSKY. 

a) VERB 11 NOUN 10, ENTER 
h) 00032, ENTER 


Press the STANDBY pushbutton once and verify that "5XXXX" Is displayed 
In Rl. Press the STANDBY pushbutton again and verify that "7XXXX" Is 
displayed In Rl. Enter VERB 34 and press the ENTER pushbutton. 

Repeat of 6.2.2.4.1 through 6.2.2.4.t. using the MDC CMC DSKY. 

T i m r es ults *haU 2,4* 4.' 


6.2.2.4.9 

6.2.2.5 

6.2.2.5.1 

6.2.2.5.2 


6.2.2.5.3 

6.2.2.5.4 


Uplink and Downlink Checks. 

Enter VERB 36 Into K148. Press the ENTER pushbutton, then press 
ERROR RESET pushbutton. 

Enter the following sequence Into K148. Press the ENTER pushbutton 
after each entry. 

a. VERB 25 NOUN 01 ENTER 

b. 01600, ENTER 

c. 00000, ENTER 

d. 77777, ENTER 

e. 07254, ENTER 

f. VERB 05 NOUN 01, ENTER 

g. 01600, ENTER 

CMC Registers Rl, R2, and R3 display on the CRT shall Indicate 00000, 
77777, and 07254, respectively. 

Set/verify that the UP TLM switch on the Main Display Panel Is set to 
ACCEPT and that the UP TLM switch on the GAN Control Panel Is set to 
BLOCK. 


Verify that the BLOCK UPLINK discrete on the CRT Is ON. 

6.2.2.5.5 On K-148 Insert VERB. 

Verify that the VERB Indication on the DSKY and CRT does not change. 

6.2.2.5.6 Set the UP TLM switch on the GIN Indicator Control Panel to ACCEPT. 
Verify that the BLOCK UPLINK discrete on the CRT is OFF. 

6.2.2.5.7 On K-148 Insert VERB 01. Verify that the VERB indication on the DSKY 
and CRT Is 01. 
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6.2.2.6.8 8et the UP TLM switch on the MAIN DISPLAY Panel to BLOCK. Verify 
that the BLOCK UPLINK discrete on the CRT In ON. 

6.2.2.5.9 On K-148 Insert VERB. Verify VERB Indication on the DSKY and CRT 
does not change. 

6.2.2.5.10 Set the UP TLM switch on the MAIN DISPLAY Panel to ACCEPT. 

Verify that the BLOCK UPLINK discrete on the CRT is OFF. 


6.2.2.5.11 On K-148 Insert VERB 36. Press the ENTER pushbutton. 
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6.2.2.? Rupt Lock Test 

6.2.2.7.1 Enter the following sequence into the K-Start. Press the ENTHl 
pushbutton after each entry. 

a. VERB 2k NOUN 01, ENTER 
h. 01600, ENTER 

c. 30001, ENTER 

d. 01600, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 00001, ENTER 

g. 01600, ENTER 

h. 00003, HITER 

i. VERB 31, ENTER 

The RESTART lamps on the MDC and LEB DSKY's shall illuminate. 

The FGNS caution lamps on the MDC & LEB annunciator panels shall 
Illuminate. VERB 05 and NOON 31 shall he displayed on the MDC 
and LEB CMC DSKY's and ROWS 1, 2, and 3 shall Indicate 00000. 

6.2.2.7.2 Press the ERROR RESET pushbutton on the K-START. The RESTART 
& PONS caution lamps shall extinguish. 

6.2.2.7.3 Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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6 .2.2.9. Nlghtvatchman Test 

6.2.2.9.1. Enter the following sequence Into the K-Start. Press BfTER 
pushbutton after each entry. 

a. VERB 2k NOUN 01, ENTER 

b. 01600, ENTER 

c. 30001, ENTER 

d. 0l600, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. OtOOO, ENTER 

g. 01600, ENTER 

h. 00003, ENTER 

i. VERB 30, ENTER 

The RESTART lamps on the MDC A LEB DSKY’s shall illuminate. 

The PONS caution lamps on the MDC & LEB annunciator panels 
shall illunlnate. VERB 05 and NOUN 31 shall be displayed on 
MDC and LEB CMC DSKY and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.9^2 Press the ERROR RESET pushbutton on the K-Start. The RESTART A 
PONS caution lamps shall extinguish. 

6.2.2.9.3j Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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6.2.2.10 CMC Clock Frequency Teat 

6.2.2.10.1 Insure that the CMC la In the Standby Mode by verifying that the ST BY push¬ 
button on the DSKY's la lit. If tt la not lit enter VERB 60. ENTER Into the 
DSKY. Push and hold the STBY pushbutton until tt lights. Verify that the 
NO ATT and TEMP lamps on the DSKY's light. 

6.2.2.10.2 Insure that the IMU 3.2 kc 28V Supply la available on the vertical Input 
to PIPA Scope. 

6.2.2.10.3 Insure that the EPUT Meter and preset counter plug-In unit are connected 
to 115V, 60 cps power. 

6.2.2.10.3.1 Permit the EPUT to warm up for the length of time required by the manu¬ 
facturer's specification. 

6.2.2.10.4 Connect the signal output from Oscilloscope 4A4-A1 to the Input channel on 
the EPUT Meter. 

6.2.2.10*5 Set the preset counter to Indicate 96000. 

6.2.2.10. 6 Set the EPUT meter to count at the maximum count rate (1 megacycle or 

greeter). 

6.2.2.10.7 Adjust the Trigger Level to the point midway between the range over which 
the counter will normally count. 

6.2.2.10, • Each count cycle shall last approximately 30 seconds. Adjust the display 

time to permit recording the display on the EPUT. 

6.2.2.10.9 Record the results of 10 count-cycles. Calculate the average time per cycle 
over the 10 cycles. Record the result. The average of the 10 previous 
readings shall be 30.000000*0.000060 seconds. 

6.2.2.10.10 Remove the CMC from Standby Mode by performing the following DSKY 
operations. 

a. Press and hold the STBY pushbutton until It extinguishes. 

b. Press the RESET pushbutton. 

C. VERB 61, ENTER 

d. VERB 36, ENTER. 

NOTE: Restart Lamp may Illuminate; If It does, disregard and 
press RSET on the DSKY. 
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6.2.2.11 1 Mark and Mark Reject pushbutton test. 

6.2.2.11.1 On the G&N Indicator Control panel press and hold MARK pushbutton. 

6.2.2.11.2 On the DSKY observe 
VERB 05 NOUN 31 
Row 1 * 00114 

Prog Alarm lamp is lighted 
Press ERR RSET 

6.2.2.11.3 Enter the following on K-148. 

VERB 11 NOUN 10 ENTER 
00016 ENTR 

6.2.2.11.4 Observe that DSKY Row 1 displays 00040. 

6.2.2.11.5 Release MARK pushbutton 

6.2.2.11.6 Observe that DSKY Row 1 displays 00000. 

6.2.2.11.7 Press and hold the REJECT pushbutton on the G&N Indicator Control Panel. 

6.2.2.11.8 On the DSKY observe 
VERB 05 NOUN 31 
ROW 1 ■ 00112 

Prog Alarm lamp is lighted 
Press ERR RSET 

6.2.2.11.9 Observe that DSKY Row 1 displays 00100. 

6.2.2.11.10 Release the REJECT pushbutton. 

6.2.2.11.11 Observe that DSKY Row 1 displays 00000. 

6.2.2.11.12 On the DSKY Perform the following operation: 

VERB 36 ENTR 

6.2.2.12 Minimum Impulse Controller Input Test 

6.2.2.12.1 Enter the following into the DSKY. 

a. VERB 11 NOUN 10, ENTR 

b. 00032, ENTR 

6.2.2.12.2 Set the Minimum Impulse Controller on the Indicator Control Panel to the 
following position and observe R1 of the DSKY for the proper indications. 

MIC Position R1 DSKY Indication 

a. Up 77775 

b. Down 77776 

c. Left 77737 

d. Right 77757 
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e. Clockwise 
L Counterclockwise 
g. Neutral 


6.2.2.12.3 Enter VERB 34, ENTER into the DSKV. 
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6.2.3 Operate Power On Test 

6.2.3.1 IMU Operate Power On 

CAUTION: The sequences specified In this test must be adhered 
to. Deviations may necessitate recalibration of the inertial 
components. 

NOTE: Disregard the GIMBAL LOCK indicator until the completion 
of step 6.2.3.1.6. 

6.2. 3 .1.1 The following Comnand Module switches and circuit breakers shall 
be in the following state: 


Right Hand Circuit Breaker Panel 

a. GUIDANCE/NAVIGATION CCMHfTER MN A and MN B breakers on (pushed in) 

b. GUIDANCE/NAVIGATION IMU HTR MN A and MN B breakers on (pushed in) 

c. GUI DANCE/NAVIGATION IMU MN A and MN B breakers off (pulled out) 

d. GUIDANCE/NAVIGATION OPTICS MR A and MN B breakers off (pulled out) 

LEB Lighting Control Panel 

e. G/N Power - IMU set to OPP 

f. G/N Power - Optics set to OFF 

6 .2.3*1.2 Switches and selectors on the G & N Indicator control panel »h*n 
be set as follows: 

a. OPTICS MODE to MANUAL 

b. CONTROLLER COUPLING to DIRECT 

C. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

6.2.3*1.3 Adjust the Comnand Module MDC and LEB Lighting Controls to 
minimum intensity for proper readout of G A N Displays. 
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6.2.3.1.4 Set up the ACE analog recorders to monitor the following measurements 
(set chart speed to 5 mm/sec): 

a. CG 2117 IGA Servo Error In Phase 

b. CG 2177 OGA Servo Error In Phase 

c. CG 2147 MGA Servo Error In Phase 

d. CG 2112 IG IX Resolver Output Sin 

e. CG 2172 OG IX Resolver Output Sin 

f. CG 2142 MG IX Resolver Output Sin 

g. CG 1040 +120 VDC PIPA Supply DC Level 

CAUTION: Before proceeding, insure that the G ft N System has been 
operating in the STANDBY MODE (power configuration as defined in 
6.2.3.1) for a minimum period of 2 hours. Exceptions to this require¬ 
ment are noted in 6.2.5.2.9. 

CAUTION NOTE: If the requirements of 6.2.3.1.6 are not met, remove 
IMU operate power immediately by placing the G/N POWER-IMU switch 
on the LEB Lighting Control Panel to OFF. 

6.2.3.1.5 Perform the following sequence: 

a. Turn on the IMU MN A and MN B circuit breakers on the Right 
Hand Circuit Breaker Panel (breakers pushed in). 

b. Start Analog Recorders. 

c. Place G/N Power - IMU switch on the LEB Lighting Control Panel 
to IMU (switch toggle up). 

6.2.3.1.6 Immediately begin monitoring the following measurements. 

a. The IMU Operate Power is +28.8±3 vdc (CG 1500). Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained and that a null 
is achieved within 10 seconds of power application in 6.2.3.1.5 on the 
following measurements: 

CG 2112, IG IX Resolver Output Sin 
CG 2142, MG IX Resolver Output Sin 
CG 2172, OG IX Resolver Output Sin 

c. On the CRT, verify that the following signals are between +3 to +5 V rms 

or -3 to -5 V rms for a period of approximately 90 sec. After approximately 
100 sec the following signals shall be less than ±1.0 V rms. 

!. CG 200L % PIPA SG OUTPUT W PHASE ',vg HPA V i ) 

CG 2021.c Y PIPA SG OUTPUT IN PHASE * P r • ;U r i; . 2 . \ 

CG 2041 _ Z PIPA SG OUTPUT JN PHASE sh ill c +12016 /i C. 

d. On the CRT, verify the absence of the +120 VDC PIPA supply (CG 1040) 
for a period of 90±10 seconds following power application in 6.2.3.1.5. 

After approximately 100 seconds, the voltage shall read +120±6 VDC. 
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6.2.3.1.7 


6.2.3.1.8 


6.2.3.1.9 


6.2.3.1.10 


6.2.3.1.11 


6.2.3.1.12 
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6.2.3.1.14 


6.2.3.1.15 


Insure that the following alarm lamps are not lighted on G&N LEB Display 
Panel. 

a. CMC Warning 

b. ESS Warning 

c. PGNS Caution 

Verify that the PROGRAM ALARM lamp on the DSKTs does not light with 
VERB 05 NOUN 31 and R1 - 00213 displayed. 

The OG, IG, and MG CDJJ angles shall be 00000*00150. Verify on CRT. 
Enter the following into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. *00000, ENTER 
O. *00000, ENTER 

d. *00000, ENTER 

Verify that the following secondary power supply voltages are not flashing 
on the CRT display. 

Table VI. Secondary Power Supply Voltages 
Meas. Signal 

No. 


1 CG 1040 

2 CG 1051 

3 CG 1052 

4 CG 1070 

5 CG 1100 

6 CG 1020 

7 CG 1030 

8 CG 1201 

9 CG 1202 

10 CG 1203 

11 CG 1331 

12 CG 1110 


+120 VDC PIPA SUPPLY 
+20 VDC PIPA SUPPLY 
-20 VDC PIPA SUPPLY 
*4 VDC CDU SUPPLY 
-28 VDC ELECTRONICS 
+14 VDC CMC SUPPLY 
+4 VDC CMC SUPPLY 
IMU 28V 800 CPS 1 pet 0 ph 
IMU 28V 800 CPS 5 pet ph A 
IMU 28V 800 CPS 5 pet ph B 
3.2KC 28V SUPPLY 
2.5 VDC TM BIAS 


15 minutes after the application of IMU OPERATE power record PIPA TEMP 
(CG 2200) displayed enthe CRT. 


ftsletfetf.^ sftRrtK? rr~n\*r.? tton nf Gfl* OPERATE powor ran— r mi* 


1 boor after the application of IMU OPERATE power monitor and record 
PIPA TEMP (CG 2300) every » minutes fer 1 beur. Verify that eachrtsdfti*. 
dees net derlete free* the average of esoh signal by more a.1 ' y 

r tot uu zsas, nsu BLOWER GISiKENT L Ch* 


When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP.? PIPA TEMP shall be 120. r *l.rF. PIPA TEMP . 
Shall be within 0.f*F ef that recorded in 6.2.2.1* 12 ani 6. d. 1,2.4. it 


Page 42 








6.2.3. 
6.2.3* 

6.2.3. ! 

6.2.3.I 

6.2.3. : 
6.2.3.: 


6.2.3. 


6.2.3. 


NORTH AMERICAN AVIATION. INC. 

HPAC K and INFORMATION RY8TBMR DIVISION 

»#»»« IANCWOOO •tVO OOWNev CAlirORNU 

COOK IOCMT. MO. 039 SI 


APOLLO GAN Specification 
ND1002325 REV * 


1 

NUMBER 

REVISION LETTER 

RACE 


J 


~1 1 1 1 1 ~l 1 



l Optica Power On 

LI Optics power shall be applied by actuatingthe GIN OPTICS MN A and OPTICS 

MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed ln) f 
and placing G/N Power - OPTICS switch on the LEB Lighting Control Panel 
to ON. 

L2 OPTICS 4*28 VDC discrete shall be Issued (CG 1533). Verity by observing 

that the OPTICS lamp on Event Module Is Illuminated. Verify that the 4*28 
VDC OPTX OPERATE BUS (CG 1530) Is 4*28.8*3 VDC. Record the Indication 
on the CRT. 

L3 Verify the following secondary power supply voltages on the CRT are 

not flashing: 

CG 1211 OPTX 28V 800 CPS 1 pet 0 ph 

CG 1212 OPTX 800 CPS 5 pct-90 ph 

I IMU Cage Test 

i.l Enter the following Into the DSKY: 

a. VERB 40 NOUN 20, ENTER (watt 3 seconds) 

b. VERB 41 NOUN 20, ENTER 
O. +00200, ENTER 

d. +00200, ENTER 
e* +00200, ENTER 

Observe that the NO ATT lamps on the DSKY's light and that CDUX, 

CDUY, CDUZ on the CRT Indicate approximately +00200. 

1*2 Set up the Analog Recorder to monitor the following signals: 

a. IG IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sine (CG 2142) 

c. OG IX Resolver Output Sine (CG 2172) 

Start the Analog Recorders. 

1.3 On MDC panel 1, press and hold the IMU CAGE switch In the CAGE position* 

On the Analog Recorder, verify that the IX Sine signals (CG 2112, CG 2142, 
and CG 2172) null out at 0.5V rms or less. 


re«M miii-m-i ntv. *••* 


43 .1 

1 



NORTH AMERICAN AVIATION. INC. A POT T/l fSl.W QnAnlflnfttinn 

SPACE and INFORMATION SYSTEMS DIVISION G«N SpeClllCatiOn 

I*aia LAnewooo ilvo. oowncv calipomnia ND1002325 REV ¥ 

CODE IDENT. NO. 03953 


6.2.3.3.4 Release the IMU CAGE switch. Disregard any momentary transients on the 
IX Resolver Sine signals when the switch is released. Sustained oscillations 
shall be cause for immediate removal of IMU OPERATE power. 

«.S. 3.3.5 On the CRT verily that CDUX, CDUY and CDUZ are all between +00150 
and +35850. 

6.2.3.3.6 Stop the Analog Recorders. 

6.2.4 G6N System Power Supplies Test 

6.2.4.1 Proceed with this test if 6.2.3, Operate Power On Test, has been completed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2. 5.2, Turn On Procedure, before proceeding with 
this test. Insure that the IMU Operate Power has been on for at least 15 
minutes before proceeding with this test. 

6.2.4.2 Enter the following sequence into the K-Start. Verb 41 NOUN 20, ENTER; 
+00000 ENTER; +00000 ENTER, +00000 ENTER. 

6.2.4.3 Set/Verify the following circuit breakers and switches on die Right Hand 
Circuit Breaker Panel and LEB. 

a. COMPUTER MN A to ON (pushed in) and COMPUTER MN B to OFF 
(pulled out). 

b. G/N - POWER to AC1 

c. IMU HTR MNA to ON (pushed in) and IMU HTR MNB to OFF (pulled out). 

d. IMU MNA to ON (pushed in) and IMU MN B to OFF (pulled out). 

e. G/N POWER - IMU to IMU 

f. OPTICS MNA to ON (pushed in) and OPTICS MN B to OFF (pulled out). 

g. G/N POWER - OPTICS to OPTICS 

6.2.4.4 Record the voltage indicated on the CRT for the following signals: 


The +28 VDC IMU OPERATE (Buss No. 1) output voltage shall be 
+28.8+3 VDC (CG 1500). 

The +28 VDC IMU STANDBY (Buss No. 2) output voltage shall be 
+28.8+3 VDC (CG 1510). 

The +28 VDC CMC OPERATE (Buss No. 3) output voltage shall be 
+28.8+3 VDC (CG 1520). 

The +28 VDC OPTX OPERATE (Buss No. 4) output voltage shall be 
+28.8+3 VDC (CG 1530). 

The CG 2221, IGA CDU Coarse Error measurement shall be 0.0+0.68 VRMS 
The CG 2251 MGA CDU Coarse Error measurement shall be 0.0+0.68 VRMS 
The CG 2281 OGA CDU Coarse Error measurement shall be 0.0+0.68 VRMS, 
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6.2.4.5 Record the voltage indicated on the CRT for the following power supplies: 

a. The >120 VDC PTPA Power Supply output voltage shall be 
120*6 VDC (CO 1040). 

b. The >20 VDC PTPA Power Supply output voltage shall be 
20.0±1.2 VDC (CO 1051). 

c. The -20 VDC PTPA Power Supply output voltage shall be 
-20*2 VDC fCG 1052). 

d. The -28 VDC Electronics Power Supply output voltage shall be 
-28.5*6.0 VDC (CO 1100). 

6.2.4.6 The following values shall be measured with the guidance reference clock 

synchronizing input pulse. Record the voltage indicated on the CRT. 

a. IMU 28V, 800 CPS 1% 0 deg. voltage shall be 28.0*0.6 VAC (CO 1201). 

b. IMU 28V. 800 CPS, 5% PHA - 90 deg. voltage shall be 
28.0*1.4 VAC (CO 1202). 

e. IMU 28V, 800 CPS, 5% PHB 0 deg. voltage shall be 28.0*2.1 VAC 
(CG 1203). 

d. Optics 28V, 800 CPS 1% 0 deg. voltage shall be 28.0*0.6 VAC (CG 1211). 

e. Optics 28V, 800 CPS 5% - 90 deg. voltage shall be 28.0*1. 6 VAC 
(CG 1212). 

f. PH Diff IMU 5% 0 deg. -90 deg. (CG 1207) phase difference shall be 
**0* *10T . 

g. Ph Diff Optics 1% IMU 1% (CG1220) phase difference shall be 0* *10*. 

6.2.4.7 Record the voltages indicated on the CRT for the following power supplies: 

a. The *14 VDC CMC Power Supply output voltage shall be *14.0*0.4 VDC 
(CG 1020). 

b. The *4 VDC CMC Power Supply output voltage shall be *4.0*0.2 VDC 
(CG 1030). 

c. The *4 VDC CDU Power Supply output voltage shall be *4. 0*jO. 2 VDC 
(CG 1070). 

d. The *2.5 VDC TM BIAS SUPPLY output voltage shall be *2.50*0.05 
VDC (CG 1110). 

6.2.4.8 Record the CRT indications for the following measurements: 

a. The 28V, 3200 CPS Power Supply feedback output voltage shall be 
28. 6*0.6 VRM8 (CG 1331). 

b. The phase difference between the 3.2Kc supply and CMC sync shall 
be 0**10* (CG 1336). 

c. The *14 VDC CMC power Supply RMS noise shall be less than 0.4 volts 
p-p (CG 1021). 

d. The *4 VDC CMC Power Supply noise peaks shall be less than 0.4 volts 
p-p (CG 1031). 
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. 9 Set/Verify the following circuit breakers and switches on the Right Hand 
Circuit Breaker Panel and LEB: 

a. O/N POWER-OPTICS to OFF 

b. OPTICS MN B to ON {pushed in) and OPTICS MN A to OFF {pulled out). 

c. G/N POWER - IMU to OFF 

d. IMU MN B to ON {pushed in) and IMU MN A to OFF {pulled out). 

e. IMU HTR MNA to OFF (pulled out) 

f. G/N - POWER to OFF 

g. COMPUTER MN B to ON {pushed in) and COMPUTER MN A to OFF 
{pulled out). 

. 10 Verify that the +29 VDC CMC OPERATE output voltage is +28.8+8 VDC 
{CG 1520). 

.11 Set the G/N - POWER switch on die LEB to AC2. Set the IMU HTR MN B 
to ON {pushed in). Verify that the +28 VDC IMU STANDBY output voltage 
is +28.8+3 VDC <PG 1500). 

. 12 Wait until 15 minutes have elapsed since setting G/N POWER - IMU to 
OFF in 6.2.4. 9. c then set the G/N POWER - IMU to IMU. Verify that 
the +28 VDC IMU OPERATE output Voltage is +28.8+3 VDC. {CG 1500). 

. 13 Set the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 
OPERATE output voltage is +28.8+3 VDC {CG 1530). 

. 14 Repeat 6.2.4.5 through 6.2.4.8. 

. 15 Set die following circuit breakers to the position indicated: 

a. Set the COMPUTER MN A to ON {pushed in). 

b. Set the IMU HTR MNA to ON {pushed in). 

c. Set the IMU MNA to ON {pushed in). 

d. Set the OPTICS MN A to ON (pushed in). 

. 16 Miscellaneous Checks - The following miscellaneous signals are required 
to supply data for system evaluation in the event of failure, or for trend 
analysis of system performance. Record the values displayed on die CRT 
for the following signals. 


a. CG 4300 CMC Temperature . 

b. CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 IMU 800 CPS 5% Temperature 
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6.2.4.17 Verify and record die following signals displayed on the CRT: 

a. +120 VDC PIPA SUP. NOISE RMS shall be less than 1.5 VRMS (CG 1042) 

b. +20 VDC PIPA SUP NOISE RMS shall be less than 1.0 VRMS (CG 1053) 
o. +4 VDC CDU SUP NOISE RMS shall be less than 1.0 VRMS (CG 1071) 

d. +28V IMU OPERATE BUS NOISE RMS shall be less than 1.0 VRMS 
(CG 1501) 

e. +23V IMU STANDBY BUS NOISE RMS shall be less than 1.0 VRMS 
(CG 1511) 

f. +28V CMC OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1521). 

g. +28V OPTX OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1531). 

6.2.4.18 . The noise peaks of die following signals are demonstrated on the event 

lights when the peaks have a rise time between 2 and so n see and the peak 
voltage exceeds 5 volts. 

a. +14V CMC SUPPLY NOISE PEAKS (CG 1022) 

b. +4V CMC SUPPLY NOISE PEAKS (CG 1032) 

C. +120 VDC PIPA SUPPLY NOISE PEAKS (CG 1043) 

d. +4 VDC CDU SUPPLY NOISE PEAKS (CG 1072) 

e. +28V IMU OPERATE BUS NOISE PEAKS (CG 1502) 

f. +28V IMU STANDBY BUS NOISE PEAKS (CG 1512) 

g. +28V CMC OPERATE NOISE PEAKS (CG 1522) 

h. +28V OPTX OPERATE NOISE PEAKS (CG 1532) 

6.2.4.19 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OFF. 
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NOTE: Ifcis procedure shall he utilized any time after performing 

6.1.3 Prepower Application Requirements, 6.2.1, Standby Power On 
Test, and 6 . 2 . 3 . Operate Power on Test, to turn on or turn off the 
G&N System. Appropriate portions of this procedure will be referenced 
in other tests. 

6 .2.5.1 Turn Off Procedure 

CAUTION: This procedure must be performed in the sequence specified. 
Failure to adhere to this sequence may require calibration of the 
inertial components. 

6.2.5.1.1 Enter the following sequence into the K-148. 

a. VERB hi NOUN 20, ENTER 

b. +0C0CC ENTR 

c. +00000 ENTO 

d. +09000 ENW 

Verify that the GIMBAL LOCK indicator on the DSKY's is illuminated. 

6.2. 5 .1.2 Set the following switches on the GMf Indicator Control Panel to the 
positions designated. 

a. OPTICS MODE to MANUAL 

b. CONTROLLER MODE to DIRECT 

c. CONTROLLER SHED to LOS 

d. TELESCOPE TRUNNION to SIAVE TO SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

6.2.5.1.3 Set the G/N Power - IMU switch on the I£B Lighting Control Panel 
to OFF and G&N IMU MN A and MN B circuit breakers on the Right 
Hand Circuit Breaker panel to OFF (breakers pulled out). 

6.2.5.1.4 Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the miniiwim 
brightness - OFF position. 

6.2.5.1.5 Set the PSAAM power switch On the PSAAMof OFF. ■ e : . c 

6.2.5.1.6 Set the IMU HTR MN A and MN B circuit breaker on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 


FORM Mill —M—t RKV. »-•« 
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Set the GAN Power AC1-OFF-AC2 Switch on the Right Hand Circuit 
breaker panel to OFF and the GAN POWER AC1 and AC2 circuit breakers 
to OFF (breakers pulled out)* 

Set Hie G/N POWER - OPTICS switch on die LEB Lighting Control Panel 
to OFF and GAN OPTICS MN A and MN B breakers on the Right Hand 
circuit breaker panel to OFF. 

Set die COMPUTER MN A and MN B Circuit breakers on die Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 

Verify that die ICTC is supplying inertial components heater power to the 
GAN System; This will be indicated by the following on the PTC. 

A* GAN ON (PTC inhibit) light not illuminated, 
b. IMU Temp/heater current meter indicates IMU temperature of 
130* ±5*F. 

Turn ON Procedure . 

Set or verify the following GAN Indicator Control Panel switches to the , 
position indicated. 


a. CONDITION LAMPS to ON 

b. OPTICS MODE to MANUAL 

O. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED to LO K^ r 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position. 

Insure that interfacing system EPS and ECS are turned on and operating 
properly. 


CAUTION: The remaining procedure must be followed in sequence 
specified. Failure to adhere to this sequence may require recalibration 
of the inertial components. 
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6.2.5.2.3 


6.2.5.2.4 


6.2.5.2.5 


6.2.5.2.5.1 


6.2.5.2.6 


6.2.5.2.7 


6.2.5.2.8 


Energise the GAN COMPUTER MNA and MNB breakers on to Right Hand 
Circuit Breaker panel (Breakers pushed in). Enter VERB 61 into K148 and 
press to ENTER pushbutton* Verify +14 and+4 VDC CMC power supply v~* 
output* 99 CRT display* Voltages toll be *14.646,4 VDC (CG 1026) and • 
*4. 0*0.2 VDC 4CG1036) .vo.vi i +14 -n*' +4 VT CJ CMC uower SuuoLv o* CpMtS Of 
NOTBj Restart Uunpmay illuminate; Mil does,'disregard anckprSss. 2 vr c 
{ . ; R8ET on to DSKY. 


Energise the GAN IMU HTR MNA and MNB breakers on the Right Hand 
Circuit Brekker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on to Event Modulfe is illuminated (CG 1523). 


Set the GAN POWER AC1 and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in). Set the GAN POWER AC1-OFF-AC2 
switch to AC1. 


Set the GAN DSKY and Display Panel brightness to the minimum aooeptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
circuit breaker panel and LEB light Control panel. 


6.2.5.2.5.2 Set/Verify to following switches on to PSAAM. 


a. PSAAM POWER to ON 

b. INHIBIT VOLTAGE FAIL to OFF. 


Disregard all alarm indications on the CMC DSKY panels. Enter VERB 36 
Into K148. Press ENTER pushbutton. Press ERROR RESET pushbutton on 
K-Start. All computer alarms except the Gimbal Look Indicator on the Main 
Display Console (MDC) and LEB AGC DSKY shall dear. Verify registers 
Rl, R2, and R3 on the DSKY's are cleared. 

Clear to CMC erasable memory by entering the following sequence into 
to K-Start. a. VERB 47. press ENTER 
b. 00015, press ENTER 

Initiate CMC Self-Teat by entering the following into the If-Start: 


a* VERB 21 NOUN 27, ENTER 
b. 77777, ENTER 
O. VERB 15 NOUN 01, ENTER 
d. 01366, ENTER 


6 . 2 . 5 . 2 . 8.1 


Monitor DSKY until R3 (SCOUNT+2) increments twice, 
detected, the following will be displayed: 


If an error is 


6.2.5.2.8.2 


a. VERB 05 NOUN 31 

b. Rl - 01102 

o. R2 . XXXXX o (SFAIL) 
d. R3 - XXXXX c (ERCOUNT) 

Terminate Self-Teat by entering the following into the K-Start: 

a. VERB 21 NOUN 27, ENTER 

b. 00000, ENTER 
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NOTE: Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with the 
following exceptions: 

a. If the GIN System has been in the power off state for less than 

5 days with the gimbals in the parked position (0* , 0 s , 90* ) and 
the system has not been moved,allow 15 minutes to elapse before 
proceeding. 

b. If the GIN System has been turned off with the gimbals in the 
unparked position for less than 2 hours allow a warmup time equal 
to the time off but not less than 15 minutes to elapse before 
proceeding. 

CAUTION: If the requirements of 6.2.5.2.10 are not met, remove 
IMU Operate Power immediately by setting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

6.2.5.2.9 After the required warmup time has elapsed set the GIN IMU MN A and ' 
MN B circuit breaker on the Right Hand circuit breaker panel to ON 
(breaker pushed in), and the G/N POWER - IMU switch on the LEB 
Lighting Control panel to the ON position (toggle up). 


/ 
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6.2.5.2.10 Immediately begin monitoring the following measurements. 

a. On the CRT verify that IMU Operate Power is ±28.8 ±3 VDC 
(CG 1500). 

b. On the meter modules verify that oscillations are not sustained 
and that a null is achieved within 10 seconds of power applica¬ 
tion on the following measurements: 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 4 
CG 2172 OG IX Resolver Output Sin 

c. On the CRT verify the absence of the ±120 VDC PIPA Supply 
(CG 1040) for a period of 90±10 seconds following power applica¬ 
tion. After approximately 100 seconds, the voltage shall read 
+120 ±6 VDC. 

6.2.5.2.11 Verify that the PROGRAM ALARM lamp on the DSKY's does not light 
with VERB 05 NOUN 31 and Rl - 00213 displayed. 

6.2.5.2.12 Enter and verify VERB 40, NOUN 20 into K148. Press the ENTER 
pushbutton. 

6.2.5.2.13 Enter and verify VERB 41, NOUN 20 into K148. Press the ENTER 
pushbutton to advance the System to the Coarse Align mode. The 
VERB-NOUN display on the CRT shall flash and indicate 21-22. 

6.2.5.2.14 Enter and verify +00000 into K148 three times, pressing the ENTER 
pushbutton on the K-START after each entry. 

6.2.5.2.15 Set the GAN OPTICS MN A and MN B circuit breakers on the Right 
Hand circuit breaker panel to the ON position (breaker pushed in). 
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6.2.5.2.16 Verify that the CRT indications of the signals in Table VI are not flashing. 

Table VI. Secondary Power Supply Voltages 


Measurement Number 

1 CG 1040 

2 CG 1051 , 

3 CG 1052 

4 CG 1070 

5 CG 1100 

6 CG 1020 

7 CG 1030 

8 CG 1201 

9 CG 1202 

10 CG 1203 

11 CG 1331 

12 CG 1110 

13 CG 2300 


Signal 

+120 VDC PIPA SUPPLY 
+20 VDC PIPA SUPPLY 
-20 VDC PIPA SUPPLY 
+4 VDC CDU SUPPLY 
-28 VDC ELECTRONICS 
+14 VDC CMC SUPPLY 
+4 VDC CMC SUPPLY 
IMU 28V 800 CPS 1 pet 0 ph 
IMU 28V 800 CPS 5 pet ph A 
IMU 28V 800 CPS 5 pet ph B 

3.2 KC 28V SUPPLY 
2.5 VDC TM BIAS 
PIPA TEMPERATURE 

K t>-v'? *Jhr. 


6.2.5.2.17 . Monitor the PIPA Display Scope to insure that each PIPA is moding properly. 

6.2.5.2.18 Perform 6.2.6 GIN Operational Test. 

6.2.5.3 Master Initialization 


6.2.5.3.1 


Set/Verify the following Circuit Breakers to ON. 


a. G&N COMPUTER MN A & MN B 

b. GIN POWER AC1 & AC2 

c. GIN IMU HTR MNA & MNB 


NOTE: If IMU OPERATE POWER is not ON, refer to paragraph 6.2.5.2.9. 

d. GIN IMU MNA & MNB 

6.2.5.3.2 Verify/Record the following measurements: 

a. PIPA Temperature (CG 2300) 130+1.5*F. 

b. +28 VDC CMC OPERATE BUS (CG 1520) 28.8+3 VDC. 

NOTE: If the GIMBAL LOCK light on - the DSKY is lit, proceed to paragraph 

6 . 2 . 5 . 3 . 5 . 


6.2.5.3.3 Enter VERB 36, ENTER into K148. 

6.2.5.3.4 Enter VERB 40 NOUN 20, ENTER into K148. 
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.5 Enter the following into K148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Observe the NO ATT lamp lights and the Inner, Outer, and Middle Gimbal angles 
are 0*1.5* as indicated by the CDUX, CDUY, and CDUZ displays on the CRT. 

. 6 Insure that the following switches are set to the positions indicated. 

a. CONTROLLER COUPLING to DIRECT | 

b. OPTICS MODE to MAN 

c. TELESCOPE TRUNNION to SLAVE TO SXT 

d. TRACKER to OFF 

e. CONTROLLER SPEED to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

.. 7 Press the ERROR RESET pushbutton. Enter the following into K148. 

a. VERB 57, ENTER 

b. 00015, ENTER 

G4N Operational Test 
Initial Conditions 

Proceed with this test if the Operate Power On Test of 6.2.3 or the Turn on 
Procedure of 6.2.5 has been completed and system operation has not be interrupted. 
If system operation has been interrupted, perform the Turn On Procedure of * 

6.2.5.2 before proceeding. 

.. 1 Enter the following into K-148: 

a. VERB 01 NOUN 10, ENTER 

b. 00003, ENTER 

Record R1 - AAAAA and the time of day 
.2 Enter the following into K-148. 

a. VERB 21 NOUN 02, ENTER 

b. 01300, ENTER 

c. AAAAA, ENTER (from 6.2. 6.1.1) 

d. VERB 06 NOUN 02, ENTER 

e. 01300, ENTER 
Record R1 ■ BBBBB 

L. 3 Perform the following calculations: 


CC.C (hours in high order scaler Channel 03) 
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23.3 - CC. C - DD. D hours 

Add DD. D to the time of day recorded in 6 . 2. 6 . 1.1. This is the time of 
day at Which the high order scalar, channel 03, will overflow. 

Do not enter the GAN Operational test within -0.2 hours of the time of 
day calculated in step 6.2.6.1.30. If the test is in process at this time, 
unacceptable test results will occur. 


Enter VERB 57 into K148. Press the ENTER pushbutton. 


6.2.6.2.2 Enter 00004 into K148. Press the ENTER pushbutton. 

6.2.6.2.3 Observe VERB 16 NOUN 20 displayed pn CRT. The NO ATT discrete shall 
appear momentarily then go OFF. Verify that the PROGRAM displayed on 

the CRT indicates 07. 

Enter VERB 34 into K148 and press the ENTER pushbutton. 


NOTE: During this portion of the test the GAN System is exercised through 
its modes. Any failures will be indicated by the PROGRAM ALARM lamp 
on the DSKY's lighting with VERB 06 NOUN 31 and R1 - 01411 displayed. 

After approximately 12 minutes, VERB 06, NOUN 66 will flash and the value 
of the gravity vector in cm/sec 2 shall be displayed in R1 and R2 on the CRT. 
Record these values. 

R1 contains the first five digits of the gravity vector and R2 contains the last 
five digits. A decimal point shall be between them. The value for the gravity 
vector shall be 980.00000*05.00000 cm/sec • 

Enter VERB 33 into K148. Press the ENTER pushbutton. 

When VERB 06 NOUN 66 flashes the value of the horizontal earth rate shall 
be displayed on R1 and R2 on the CRT. Record these values. 

R1 contains the first five digits of earth rate and R2 contains the last five dig! 
A decimal point shall be placed between them. R1 shall always be 00000. 

The horizontal earth rate shall be 00000.83000*0.1000 earth rate units. 

Test Termination 

Enter VERB 36 into K148. Press the ENTER pushbutton. 

Enter VERB 41, NOUN 20 into K148. Press the ENTER pushbutton. 

Enter *00000 into K148 three times. Press the ENTER pushbutton after 
each entry. 
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6.2.7.2.3 Enter the followli* into K148. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

o. XXXXY', ENTER where Y ? is determined by Table 1 and XXXX is that 
recorded in 6.2.7.2.2. 


TABLE 1 



6.2.7.2.4 Enter the following sequence into the K-Start, pushing the ENTER pushbutton 
after each entry (4*360 IG torquing). 

a. VERB 24 NOUN 01, ENTER 

b. 00407, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 










north American aviation, inc. APOLLO G4N Specification 

SPACE and INFORMATION 8Y8TBM8 DIVISION ND1002325 REV V 

USM L4KCWOOO llVD.OOWN(y CALIFORNIA T K 

. COOE IOENT. MO. 03953 


REVISION LETTER 


1 I I I I 1 T 


PAGE 


6.2.7.2.5 


6.2.7.2.6 

6 . 2 . 7 . 2.7 


6.2.7.2.8 


6.2.7.2.15 


Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

Start analog recorders. 

Verify that IG Servo Error Quadrature (CG 2108) is 0.0+1.2 VRMS. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 

recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

Return the GfiN System to the coarse align mode by entering the following sequence 
in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 


6 . 2 . 7 . 2.9 

6.2.7.2.10 


+00000. Wait 30 


6.2.7.2.11 

6.2.7.2.12 

6.2.7.2.13 

6.2.7.2.14 


Verify on the CRT that R1 - +00000, R2 ■ +00000, and R3 > 
seconds before proceeding. 

Enter the following sequence into the K-Start. Push the ENTER pushbutton 
after each entry (-360* IG torqulng): 

a. VERB 24 NOUN 01 ENTER 

b. 00407, ENTER 

c. 37777, ENTER 

d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears in 
R3. 

Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT). 

Start analog recorders. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

Return the G6N System to the coarse align mode by entering the following 
sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER* 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

Verify on the CRT that Rl * +00000, R2 • 
seconds before proceeding. 


+00000, and R3 - +00000. Waft 30 
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6.2.7.3 Outer Gimbal Friction Test 

6.2.7*3.1 Setup the ACE Analog Recorders to record the following measurements 

(lose speed of 10 mm/sec): 

a. 0G 2l80 0G TORQUE MOTOR CURRENT 

b. CG 2177 OGA SERVO ERROR IN PHASE 

c. OG 2172 OG IX RESOLVER OUTPUT SIN 

d. OG 2173 OG IX RESOLVER OUTPUT COS 

e. OG 2280 OGA CDU FINE ERROR 

U GO 2281 OGA CDU Coarse Error 


6.2.7.3.2 Enter the following sequence into the K-St art. Pushing the EffEER 
pushbutton after each entry (+ 360 * OG torquing): 

a. VERB 2k NOUN 01, ENTER 

b. 00U05, ENTER 

O. *4-0000, ENTER 

d. U 003 U, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3* 

6.2. 7 . 3 .3 Enter the following sequence into K-Start: 

a. VERB 1+2, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

6.2*7.3.4 Start analog recorders 

6.2. 7 . 3 .5 Observe measurement OG 2172, OG IX Resolver output SIN, on the 
analog recorder. When steady-state condition occurs, vith the 
reading near zero (approximately 22 minutes), stop the recorders. 

6.2. 7 . 3 .6 Return the G&N System to the coarse all^n mode by entering the 
following sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 1+1, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +OOCOO, press ENTER 

6.2. 7 . 3 .7 Verify that OG Servo Srroe Quadrature (CG2168) to.0.8*1.2V RM8. o. 
Verify on the CRT that Rl auH>OOOO^R2 - +00000, and R3 ■ +00000. 
Wait 30 seconds before proceeding. 
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6.2.J.k Middle GImbal Friction Test 

6.2.7.4.1 Setup the ACE Analog Recorders to record the following i 

(use speed of 10 may sec): 


easurements 


a. 0G 2150 MG TORQUE MOTOR CURRENT 

b. OT 2147 MGA SERVO ERROR IN PHASE 

c. CG 2142 MG IX RESOLVER OUTPUT SIN 

d. CG 2143 MG IX RESOLVER OUTPUT COS 

e. CG 2250 MGA CDU FINE ERROR 

t. CG 2251 MGA CDU Goarrie Error 


6.2.7.4.2 Enter the following sequence Into the K-St art. Push the ENTER 
pushbutton after each entry- (■♦•135* MG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

c. 63777, ENTER 

d. 77777a ENTER 

Verify on the CRT that (c) appears In Rl, (d) appears In R2, and 
(b) appears in R3* 

6.2.7.4.3 Enter the following sequence In the K-Start: 

a. VERB 42, press ENTER 

b. VERB 33a press ENTER (Verify VERB 33 on CRT) 

6.2.7*4.4 Start the analog recorder. 

6.2.7.4.5 Verify that MG Servo Error Quadrature (CG 2138) is 0.0±1.2 VRMS. 

. Observe measurement CG 2142, MG IX Resolver output SIN, on the 

analog recorder. When steady-state condition occurs 
(approximately.5. minutes), atop the recorder?, . 


6.2.7.4.6 Return the G&N System to the coarse align mode by entering the 

following sequence In the K-Start. 

a. VERB 40 NOUN 01, ENTER 

b. VERB 4l NOUN 20, press ENTER 

c. -KXXXX), press ENTER 

d. 400000, press ENTER 

e. 406750 , pres8 ENTER 

6.2.7*4.8 Enter the following sequence Into the K-Start. Push ENTER push¬ 
button after each entry (-135* MG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

O. 14000, ENTER 

d. 00000, ENTER 

Verify on the CRT that (c) appears In Rl, (d) appears In R2, and 
(b) appears In R3. 
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6.2.7.4.9 Enter the following sequence in the K-Start: 

a. VERB 42, press ENTER 

b. VERB 33a press ENTER (Verify VERB 33 on CRT) 

622*7.4.10 Start analog recorders. 

6.2.7-4.11 Observe measurement 0G 2l4g, MS IX Resolver output SIN, on the 

analog recorder. When the steady-state condition occurs - 't v Y- 
(approximately 5 minutes), stop the recorders., c u ;: ;. • rc ; _v . r. 

6.2.7.4.12 Return the G8N System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB 36, ENTER 

b. VERB 40 NOUN 20, press ENTER 

C. VERB 4l NOUN 20, press ENTER 

d. 400000, nress ENTER 

®. K)0000, press ENTER 

i~ 100000, press ENTER 

€.2.7.5 Examine the traces of the recorded measurements for all six phases 
of this test to detect any sharp discontinuities. Disregard 
transients of 0.5 second duration or less on the Gimbal Torque 
motor current traces, and tnose less than 0.2 second on the CDU 
error measurement traces. The Gimbal Torque motor currents 
shall not exceed 0.125 ampere. The CDU Fine Error measurements 
shall not exceed ±70 mvrms. The CDU Coarse Error measurement shall 
not excee d ±680 mv rms. 

o . c ' toy ..." v-ir-':'. -.vt * l!1 ,‘ 0t ' *. -C r \r.v 
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6.2.9 

6.2.9.1 

6.2.9.1.1 


6.2. 9.1.2 

6.2.9.1.2 
6.2.9.1.4 

6.2.9.2 


6.2.9.3 


6.2.9.4 


Semi-Automatic Modlng Check ; .t* 


. * ' .. 
-. it 


■I.P 


Perform Master Initialization 6.2.5.3 before proceed^. 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS 
(CGI530) U +28.0±3.0 VDC. Record the indication on the CRT. Verify 
that OPTX 28V 800 cps 1% Oph (CG1211) and OPTX 28V 800 cpe 5%-90 ph 
(CG 1212) are not flashing on the CRT. 1 . . . . . , 

Enter VERB 67 into K148. Press the ENTER pushbutton. 

Enter 00010 into K148. Press the ENTER pushbutton. 

Observe VERB 06 NOUN 01 flashes on the CRT and the PROGRAM display 
indicates 07. 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
DSKY's shall light. After approximately 39 aeconds the following data shall 
be displayed on the CRT. 


f. 

S' 


VERB 06 NOUN 02 flashing 
R1 • +00000 ± 00007 
R2 • +00000 ± 00007 
R3 * +00000 ± 00007 
IG angle = 000 ± 1 deg. 

MG angle * 000 ± 1 deg. 

OG angle » 000 ± 1 deg. 


Enter VERB 33 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 03 flashing 

b. Rl * +04500 ± 00007 
o. R2 » +04500 ± 00007 

d. R3 - +04500 ± 00007 

e. IG angle = 045 ± 1 deg. 

f. MG angle * 045 ± 1 deg. 

g. OG angle ■ 045 ± 1 deg. 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp bn the 
DSKY's shall extinguish. After approximately 100 seconds.the following data 
shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing * 

b. Rl » 00000 ± 00003 

c. R2 =» 00000 ± 00003 

d. R3 * 00000 ± 00003 

NOTE: Negative numbers will be displayed in octal complement form, 
i.e., -00001 * 77776. 

__ Page 64 





6 . 2 .9.5 
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6.2.9.7 
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Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKY’s shall light. After approximately 20 seconds the following data shall 
be displayed on the CRT. 

a. VERB 06 NOUN 05 flashing 

b. R1 - +07100*00007 
O. R2 - +07100*00007 

d. R3 - +07100*00007 

e. IG angle “ 071*1 deg. 

f. MG angle * 071*1 deg. 

g. OG angle ■ 071*1 deg. 

The GIMBAL LOCK lamps on the DSKY’s shall light. The PGNS caution lamp on 
the Indicator Control Panel shall light. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 06 flashing 

b. R1 - +09000*00007 
C. R2 - +09000*00007 

d. R3 - +09000*00007 

e. IG angle ■ 090*1 deg. 

f. MG angle * 090*1 deg. 

g. OG angle “ 090*1 deg. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 07 

b. R1 - +13500*00007 
o. R2 - +13500*00007 

d. R3 - +13500*00007 

e. IG angle * 135*1 deg. 

f. MG angle ■ 135*1 deg. 

g. OG angle - 135*1 deg. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds VERB 06 NOUN 10 shall flash. The GIMBAL LOCK lamp shall 
extinguish on the DSKY’s. The PGNS caution lamp on the Indicator Control 

Panel shall extinguish. The gimbal angles shall be approximately 135*. 135*. 
and 45° respectively. 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on die 
DSKY’s shall extinguish. After approximately 100 seconds the following data 
shall be displayed on the CRT. . 

a. VERB 05 NOUN 30 flashing 

b. R1 - 00000*00003 

c. R2 - 00000*00003 

d. R3 - 00000*00003 
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6.2.9.10 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
onthe DSICY^ shall light. After approximately 20 seoonds the following data 
Shall be displayed on the CRT. 

a. VERB 06 NOUN 12 flashing 

b. R1 - +22500 ± 06007 
C. R2 - 4-22500 ± 00007 

d. R3 = 4-22500 ± 00007 

e. IG angle - 225 ± 1 deg. 

f. MG angle * 225 ± 1 deg. 

g. OG angle » 225 ± 1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. The PGNS caution lamp 
on the Indicator Control Panel shall light. 

6.2.9.11 Enter VERB 38 and press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 13 flashing 

b. Rl » 4-22500 ± 60007 

c. R2 =» 4-22500 ± 00007 

d. R3 ■ 4-31500 ± 60007 

e. IG angle * 225 ± 1 deg. 

f. OG angle * 225 ± 1 deg. 

g. MG angle = 315 ± 1 deg. 

The GIMBAL LOCK lamp on the DSKY shall extinguish* The PGNS caution lamp 
on the Indicator Control Panel shall extinguish. 

6.2.9.12 Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
DSKY's shall extinguish. After approximately 100 seconds the following data shall 
be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl « 00000 ± 00003 

c. R2 * 00000 ± 00003 

d. R3 = 00000 ± 00003 

6.2.9.13 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seoonds theiollowlng data 
Shall be displayed on the CRT. 

a. VERB 06 NOUN 15 flashing 

b. Rl - 4-31500 ± 06007 

c. R2 = 4-31500 ± 00007 

d. R3 ■ 4-31500 ± 00067 

e. IG angle * 315 ± 1 deg. 

f. MG angle » 315 ± 1 deg. 

g. OG angle = 315 ± 1 deg. 
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6.2.9.14 Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
DBKY 1 shall extinguish. After approximately 190 seconds die following data 
shall be aisplayea on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. R1 * 00000 A 00003 
C. R2 * 60000 A 00003 

d. R3 = 00000 A 00003 

6.2.9.15 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKY’s shall light. After approximately 20 seconds the following data shall be 

..displayed on the CRT. 

a. VERB 06 NOUN 17 flashing 

b. Rl = +28900 ± 00007 

c. R2 *+28900 A 00007 

d. R3 * +28900 A 00007 

e. IG angle * 315 A 1 deg. 

f. OG angle * 315 A 1 deg. 

g. MG angle * 289 A 1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light* The PGNS caution lamp on 
the Indicator Control Panel shall light. 

6.2.9.16 Enter VERB 92 and press the ENTER pushbutton. After approximately 
20 seconds the following data will be displayed on the CRT. 

a. VERB 06 NOUN 20 flashily 

b. Rl * +00000 + 00007 

c. R2 * +00000 A 00007 

d. R3 = +00000 A 00607 

e. IG angle * 000 a 1 deg. 

f. MG angle * 000 A 1 deg. 

g. OG angle * 000 A 1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. The PGNS caution 
lamp on the Indicator Control Panel shall extinguish. 

6.2.9.17 Enter VERB 33 and press the ENTER pushbutton. The COMP ACTY lamp on 
die DSKY's shall flash for a few seconds. After approximately 15 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl * OOOxx 
o. R2 * xxxxx 

The GIMBAL LOCK lamp on the DSKY’s shall light. The PGNS caution lamp 
on the Indicator Control Panel shall light. ~ 

Record Rl and R2 as the Middle Glmbal CDU drive rate. 

MG rate * Rl R2 */sec. The Middle Gimbal CDU 

drive rate shall be 14 a 2*/sec. 
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Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 


a. VERB 06 NOUN 66 flashing 

b. Rl-OOOxx 
o. R2 " xxxxx 

The GIMBAL LOCK lamp on the DSKY*s shall extinguish. The PGNS caution lamp 
on the Indicator Control Panel shall extinguish. 

Record R1 and R2 as the Inner Gimbal CDU drive rate. 

IG rate * R1 • R2 * /sec. The Inner Gimbal CDU drive rate shall 
be 14±2*/seo. 

Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R1 ■ OOOxx 
e. R2 - xxxxx 

Record R1 and R2 as the Outer Gimbal CDU drive rate. OG rate ■ R1 » R2 . 
The Outer Gimbal CDU drive rate shall be 14±2*/sec. 

Enter VERB 33 into K148. The NO ATT lamp on the DSKY*s shall extinguish: 
Press the ENTER pushbutton. After approximately 20 seconds VERB 21 NOUN 
22 shall flash on the CRT. Enter +00100 into K148 three times. Press the 
ENTER pushbutton after each entry. The NO ATT lamp on the DSKY's shall 
momentarily light, then extinguish. After approximately 100 seconds VERB 01 
NOUN 10 flashing shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 into K148. Press the ENTER pushbutton. Verify R1 - SSxxx. 

The IBS WARNING Lamp on the Indicator Control Panel shall light. 

The IBS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 

Enter VERB 33 into K148. Press the ENTER pushbutton. IBS WARNING and IBS 
CDU FAIL shall be OFF. After approximately 20 seconds VERB 21 NOUN 22 shall 
flash on the CRT. Enter +03375 into K148 three times. Press the ENTER push¬ 
button after each entry. The NO ATT lamp on the DSKY’s shall momentarily light, 
then extinguish. After approximately 100 seconds VERB 01 NOUN 10 flashing 
shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 into K148. Press the ENTER pushbutton. 

Verify 91 ■ 33xxx. 

The IBS WARNING lamp on die Indicator Control Panel shall light. 

The IBS WARNING and IBS CDU FAIL discretes on the CRT shall be ON. 
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6.2.9.22 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY’s shall light. After approximately 29 seconds VB3B 06 NOUN 55 
Shall flash oa the CRT. The MB WARNING lamp on the Control Indicator Panel 
shall extinguish. The ISB WARNING and ISS CDU FAIL discretes on the CRT 
shall be OFF. 

6.2.9.28 Set the OPTICS MODE switch on the Indicator Control Panel to ZERO. Wait 
15 aeoonds. Set the OPTICS MODE switch to CMC. 

6.2.9.24 Enter VERB 33 into K-148 and press the ENTER pushbutton. After approximately 
25 aeoonds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R1 - OOOxx 

c. R2 ■ xxxxx 

Record R1 and R2 as the Shaft Optics CDU drive rate. 

Shaft rate ■ R1 » R2 . The Shaft Optica CDU drive rate shall be 
7.32±1.82*/sec. 

6.2.9.25 Enter VERB 33 into K148. Press the ENTER pushbutton. In about 15 aeoonds 
the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 

b. R1 - OOOOx 
o. R2 * xxxxx 

Record R1 and R2 as the Trunnion O^ios CDU drive rate. Trunnion 
rate ■ R1 • R2 . The Trunnion Optica CDU drive rate shall be 
1.83±0.50*/8ec. 

6.2.9.26 Terminate the Semi-Automatic Moding Check by entering VERB 34 into K148. 
Observe PROG display on DSKY*s is 00. Press the ENTER pushbutton. 

Set the GW POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 


Page •• 






NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 
iaa<4 ukcwooo slvo.oowncv California 

. COOK IOCMT. NO. 03953 


APOLLO GIN Specification 
ND1002325 REV M 



NUMBER 

REVISION LETTER 

RACE 




1 1 1 1 1 1 1 



6.2.10 Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2 Turn On 
procedure before proceeding. 

6.2.10.1 Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0 ± 3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

6.2.10.2 Enter the following sequence into K148. Press the ENTER pushbutton 
after each entiy. 

a. VERB 41. NOUN 20. ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

6.2.10.3 Insure that the following switches on the GfiN Indicator Control Panel are 
set as follows: 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to HI 

6.2.10.4 Monitor the Optics CDU's by entering VERB 16 NOUN 55 into K148. Press 
the ENTER pushbutton. 

6.2.10.5 Set the OPTICS MODE switch on the GIN Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly by observing the 
following on Rl and R2 of the D6KY. 

a. Rl * +0.00* +0.02% -0.03* {Shaft Angle) 

b. R2 .= +0.000* +0.006% -0.007* (Trunnion Los Angle) 

Return the OPTICS MODE switch to MAN. 

6.2.10.6 Set up the Analog Recorder to monitor the following measurements. 

Use a chart speed of 10 mm/sec. 

a. CG 3140 SXT Shaft Tach Output 

b. CG 3150 SXT Trunnion ShaftiTaeh Output 

c. CG 3166 SCT Shaft Tach Output 

d. CG 3170 SCT Trunnion Taoh Output i- v 

e. CG 3117 SXT Shaft Servo Error in phase 

f. CG 3118 SXT Trunnion Servo Error in phase 

g. CG 3145 SXT Shaft MTR control winding 

h. CG 3155 SXT Trunnion MTR control winding 
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6.2.10.7 Push the Optics Hand Controller to the right, driving the SXT Shaft until R1 
on die DSKY indicate +180* 1*. Push the Optics Hand Controller up, driving 
the SXT Trunnion until R2 on the DSKY indicates +75* 1*. 

6.2.10.8 Start the Analog Recorders and set the OPTICS MODE switch oh the G&N 
Indicator Control Panel to ZERO. 

6.2.10.9 Monitor the Analog Recorders until all signals return to null. Stop the Analog 
Recorders. The elapsed time between the initial and final SXT Tach output 
null shall be less than 15 seconds. The peak magnitude of the SXT Shaft 

(CO 3140) and Trunnion (CO 3150) tach outputs shall be “3.3*1.3 VRMS. The 
peak magnitude of the SCT Shaft Tach Output (CG 3160) shall be 3.3* 1.3 VRMS. 
The peak magnitude of the SCT Trunnion Tach Output (CO 3170) shall be 
0.85*0.35 VRMS. The SXT SHAFT (CO 3117) and TRUNNION (CO 3118) Servo 
Error In PHASE measurements shall each have a maximum magnitude of 2 VRMS. 
The peak magnitude of the SXT SHAFT (CG 3145) and TRUNNION (CO 3155) MTR 
Control Winding measurements shall be 0.85*0.35 VRMS. 

6.2.10.10 Record R1 and R2 on the CRT. The data displayed shall be as follows: 

a. R1 -000.00*000.03 

b. R2 -00.000*00.006 

Enter VERB 34 and press the ENTER pushbutton. 

6.2.10.11 Record the Telescope Panel Angle Counter indications. The Shaft Angle shall 
be 0.0*0.11 degrees. The Trunnion Angle shall be 0.0* 0.22 degress. 

6.2.10.12 Set the OPTICS MODE switch on the GAN Indicator Control Panel to MAN. 

Set the G/N Power Optics switch on the LEB Lighting Control Panel to OFF. 

6.2.10.13 Insert the universal tool or equivalent into the Trunnion Tool input and engage 
drive mechanism (button out). Verify that the trunnion turns by viewing the 
movement through the SCT eyepiece while turning the tool until the TPAC reads 
+5*. Remove the tool from the trunnion tool input. 

6.2.10.14 Insert the Universal Tool or equivalent into the Shaft Tool input and engage the 
drive mechanism (button out). Verify that the Shaft turns by viewing the move¬ 
ment through the SCT eyepiece while turning the tool so that the khaft moves 
through an angle from 0* to +3 to -3 to 0 as indicated on the shaft TPAC. Disen¬ 
gage the shaft drive mechanism (button in) and remove the tool. 

6.2.10.15 Insert the Universal Tool or equivalent into the Trunnion Tool input. Verify that 
the Trunnion Turns by viewing the movement through the SCT eyepiece while 
turning the tool so that the trunnion moves from +5* to -5* and back to zero as 
indicated on the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 
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6.2.11 OPTICS Coordinate Transformation Control Test 

NOTE: Proceed with this test if 6.2.3 Operate Power on Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, 

Turn On Procedure, before proceeding. 

6.2.11.1 Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0±3 VDC. Verify that the OPTX 28V 800 cpe 1% zero (CG 1211) and 
OPTX 28V 800 cpe 5% - 90 ph (CG 1212) are not flashing on the CRT. 

6.2.11.2 Enter the following into the K-Start. Press the ENTER pushbutton after 
each entry: 

a. VERB 41 NOUN 20, ENTER . 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

6.2.11.3 Verify and/or set the following switches on the G4N Indicator Control Panel 
to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

6.2.11.4 Set up the analog recorders to monitor the following measurements: 

a. CG 3160 SCT Shaft Tachometer Output 

b. CG 3170 SCT Trunnion Tachometer Output 

6.2.11.5 Enter the following into the K-Start to monitor the OPTICS CDU's. 

VERB 16 NOUN 55, press ENTER 

6.2.11.6 Set the OPTICS MODE switch on the G&N Panel to ZERO. Watt 15 seconds. 
Return the OPTICS MODE switch to MAN. v r. s t 

6.2.11.7 Using the OPTICS CONTROL STICK, drive the Optics until R1 - +225.00 
and R2»+10. 000 on the CRT. And the)D6KY*s. 

6.2.11.8 Set the CONTROLLER COUPLING switch on the G&N Panel to RSLV and 
oarttzolltor speed switch to MED. t,-. 

v- .« antti * 
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6.2.11.9 Position the movable optics target such that it is centered on the SCT 
retlcal pattern, then start the analog recorders at a chart speed of 10 
mm/second. 

6.2.11.10 Quickly displace the OPTICS CONTROL STICK 45±10 degrees in the upper 
right hand quadrant while sighting on the optics target through the SCT 
eyepiece. The target shall appear to move in the upper right field of view 
of the SCT at 45±10 deg. When Target ledvee the SCT upper bright-field of 

view prejs MASK pushbutton/and immediately Record the shaft angle as displayed 
on R1 of the D6KY. Hie recorded shaft angle shall be +125*1(7.00 degrees? 


6.2.11.11 Enter VERB 34 in the D8KY. 

Press the ENTER pushbutton. 


6.2.11.12 Stop the analog recorder and measure the elapsed time between the 
initial and the final signal null conditions for the two measurements. 

The elapsed time shall be 24±6 seconds. 

6.2.11.13 Set the CONTROLLER COUPLING switch on the G&N Panel to Direct. 

Set the OPTICS MODE Switch to ZERO. After 15 Seconds/, return the switch 

tO MAN. tv <. jxh. t «*. x: :\X . —•. t 

MUJllsiHttgLtc'Jt b'i 2U>RO. Alter5 v ± -n . "z 

NOTE: If Optics testing will not continue, set the G/N POWER OPTICS 
N : switch on: the LEB Lighting Control Panel to OFF. . . - . T'j- 
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6.2.12 Optics Positional Accuracy Test, Proceed with this test if 6.2.3 

Operate Power On Test, or 6.2.5.2, Turn-On Procedure has been 
performed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

NOTE: This test requires the use of the G&N Installation Qualification 
Fixture A23r097 mounted on Optics Supporting Fixture A14-135. 
Insure that the qualification fixture has been properly aligned 
and that both Autosets are visible through the SXT St LOS before 
proceeding. Insure that lamp power is available to the qualifica¬ 
tion fixture and to the Portable Lamp Assembly. 

6.2.12.1 Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Set Tracker switch to OFF. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8 ± 3 VDC. Record 
the indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1%.0 ph not flashily on CRT. 

c. CG 1212 OPTX 800 cps 5% - 90 ph not flashing on CRT. 

t ■ 

6.2.12.2 Enter the following sequence into the K-Start. 

a. VERB 4i, NOUN 20, ENTER 

b. 400000, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

6.2.12.3 Insure that OPTICS Optics control switches on the GIN Indicator Control 
Panel are set as follows: 

a. OPTICS MODE TO MAN 

b. CONTROLLER SPEED to LO 

c. CONTROLLER COUPLING to DIRECT 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

6.2.12.4 Set the OPTICS MODE switch to ZERO. After 18 seconds return the 
switch to MAN. 

6.2.12.5 Resolution Checks 

6.2.12.5.1 Sight through the SXT eyepiece.. Using the OPTIC CONTROL STICK, 
adjust the SXT to obtain the best reflected field of view of the 5-inch 
autocollimator reticle engravings at the center of the field of view. 
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6.2.12.6.8 Sight through the SCT eyepiece and provide direction to personnel outside 
spacecraft for positioning the Retr ore fleeting Prism, Model No. A23-200, 
to span between the SXT LLOS and SCT LOS such that the Illumination from 
the back-light filament Is clearly visible at the center of the field of view. 

Prism must be held In this alignment position until completion of Step 6.2.12.6.1: 

6.2.12.6.9 Remove the Portable Light from the adapter on the SXT eyepiece and direct the 
light beam Into the SCT eyepiece.while sighting Into the 8XT eyepiece. An 
enlarged projected image of the SCT reticle should be visible for alignment com¬ 
parison with the SXT reticle .--Note the vertical displacement of the SCT hori¬ 
zontal rettole line from the center of the SXT reticle. Make an estimate of this 
displacement, expressed as a percentage of the total distance from SXT reticle* 
center to edge of field of view. Record, noting-direction above or below center. 
Ft>r lnstanoe, the outer ends of the SXT reticle lines are 6% from center. : Dis¬ 
placement shall be less than 50% (bar must be closer to center than to edge of 
field of view. 

6 . 2.12.6.10 Set the TELESCOPE TRUNNION switch to SLAVE to SXT. 

6.2.12.6.11 Again direct the light beam into the SCT eyepiece while sighting Into the 
SXT eyepiece as in Step 6.2.12.6.9. Note the vertical displacement of the 
SCT horizontal reticle line from the center of the SXT reticle. Make an 
estimate of this displacement, expressed as a percentage of the total distance 
from SXT reticle center to edge of field of view. Record, noting direction 
above or below center. Displacement shall be less than 50%. 

6.2.12.6.12 Remove the Retroreflectlng Prism. 

6.2.12.6. IS Replace the Portable Light in the adapter on the SXT eyepiece. 

6.2.12.6.14 While sighting into the SCT eyepiece, set the TELESCOPE TRUNNION switch 
to 25* and observe that the resolution pattern mounted outside the spacecraft 
appears to move downward from the center of the field of view to the zero 
reticle marking that Is 25* below the center of the field of view. 

6.2.12.6.15 Record the TPAC Trunnton Angle. It shall be 25.00* ±.22* • 

6.2.12.6.16 Set the TELESCOPE TRUNNION switch to SLAVE TO SXT. Set the OPTICS 
MODE switch to MAN. 

6.2.12.7 SXT Parallelism Tests 

6.2.12.7.1 Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
+15.000* ±2* as Indicated in R2 of the DSKY. Maintain a Shaft CDU angle 
of 000.00±0.10 degrees as indicated by R1 on the DSKY. 

6.2.12.7.2 Sight through the 5-lnch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto- 
cdlimator horizontal filar. Record the autocollimator reading. 
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6.2.12.7.3 Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 
autocolllmator readings. 

6.2.12.7.4 Set the OPTICS MODE switch to ZERO. 

6.2.12.7.5 Again sight through the 5- inch autocolllmator eyepiece and adjust the 
measurement knob to bring the SXT StLOS horizontal reticle and autocol¬ 
llmator horizontal filar Images to coincide. Record the autocolllmator 
reading. 

6.2.12.7.6 Repeat 6.2.12.7.5 twice. Calculate and record the average of the three 
autocolllmator readings. The average value obtained here shall not differ 
from that obtained In 6.2.12.7.3 by more than 10 arc seconds. 

6.2.12.7.7 Set the OPTICS MODE switch to MAN. Using the OPTICS CONTROL STICK 
drive the SXT Trunnion angle to 85.000* ±6* as Indicated on R2 of the DSKY. 
Set the CONTROLLER SPEED to LO and drive the SXT Trunnion to +90.000* 
±0.100* as Indicated on R2 of the DSKY. Insure that the SXT Shaft angle 
remains at 000.00*0.10 degrees as Indicated by R1 on the DSKY. 

6.2.12.7.8 Sight through the SXT. Two reticle patterns shall be visible. Use the 
OPTICS CONTROL STICK lb adjust the SXT Trunnion angle until the two 
horizontal reticle lines are coincident. Record the Trunnion CDU angle 
displayed In R2. The Trunnion CDU angle shall be 90.000*0.010 degrees. 

6.2.12.7.9 Remove the Portable Light Assembly and Adapter Assembly from the base 
of the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

6.2.12.8 Shaft and Trunnion Positional Accuracy Checks. 

6.2.12.8.1 Set the OPTICS MODE switch to ZERO. After 15 seconds, return the 
selector to MANUAL. 

6.2.12.8.2 Sight through the SXT. Using the control stick align the SXT SLOS with 
optical target No. 1 on the GW Installation Fixture Model No. A23-097. 

6.2.12.8.3 Enter VERB 16 NOUN 55 Into the K-Start. Press the ENTER pushbutton. 
Record the value of R1 and R2 displayed on the CRT. Record the Shaft and 
Trunnion Angles from the TPAC. * 
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6.2.13 

Optica Slew Rate Test • t *. .' . v ' * > 0. . 

- V • •'£ • • t • •• « t • ' : • . 

NOTE: Perform Master Initialisation 6.2,6.3 before proceeding, 

I' 1 *..- ‘ -• ;rl 4 % 

‘‘■'/Oft 

6.2.13.1 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 

Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) 
is +28.0 A 3.0 VDC. Verify that OPTX 28V 800 cpe 1% zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. Set 
Tracker switch to OFF. 

6.2.13.2 

Enter the following sequence into K148. Press the ENTER pushbutton after 
each entry. 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

C. +00000, ENTER 


d. +00000, ENTER 

6.2.13.3 Verify and/or set the following switches on the GAN Indicator Control 

Panel to the positions Indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
0. CONTROLLER SPEED to HI 


9.2.13.4 


6.2.13.5 


6.2.13.6 


Monitor the OCDU*s by entering VERB 16 NOUN 55 into K148. Press the 
ENTER pushbutton. 

Set the OPTICS MODE switch on the GAN Indicator Control Panel to ZERO. 
Wait 15 seconds. . . n ■ .*;•/ ''■jr-.o-;. i *♦«.*•: «*• .* *■ ■ * i j 

.. 1 >.}, . »«* ivk ^ ■* . 1 it 1 ■»' • '■ - . 

.. -+--J . . j- . J 

Set the OPTICS MODE switch on the GAN Indicator Panel to MAN. 

NOTE: Read A understand step 6.2.13.6 before proceeding. Do not 

hold Control Stick at upper limit mors tuan 10 seconds, or s jo oeed a 
trunnion angle of 85* 

Trunnion Slew Rate - HI Speed 

Push and hold the Optics Control Stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately reoord tbs D6KY 
display in R2 and R3. Approximately 5 seconds after tbs tint MARK, ^ain 
press the MARK pasMmtton, release tbs eontrol stick, and reoord tbs as# 
display in R2 and R3. Tbs data displayed is la the following form: 

a. R2 - aXX. XXX (Trunnion LOS angle in deg.) 

b. R3-+XXX. XX (Time in seconds) 
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6.2.13.12 Push and held the Optica Control stick to its upper limit. Approximately 

2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R2 and R3. Approximately 10 seconds after the first MARK, again 
press the MARK pushbutton, release the central stick, and record the new display 
in R2 A R3« The jdata displayed is in the following form: 

a. R2 « *XX JOCX (Trunnion LOS Angle in degrees) 

b. R3 -+XXXJCX (Time in seconds) 

6.2.13.13 Perform the following calculations: 

a. Difference between R2 displays »_•_(A Trunnion Angle) 

b. Difference between R3 displays . __ (A Time) 

A Trunnion angle ■ . deg, /sec 

A Time 

The Trunnion slew rate shall be 1«0*A«2 cbg/«eo. c.. 

Shaft Slew Rate - MED Speed 

6.2.13.14 Set the OPTICS MODE switch to EERO. Wait 15 seconds. Set the OPTICS 
MODE switch to MAN. 

NOTE: Read A understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

6.2.13.15 Push and hold the Optics Control Stick to its right limit. Approximately 

2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in Rl and R3. Approximately 10 seconds after the first MARK, 
again press the MARK pushbutton, release the control stick, and record the fcew 
display in HI and Rl* The data displayed is In the following form:. , 

a. Rl - ± XXX. XX (Shaft Angle in degrees) 

b. R3 - + XXX. XX (Time in seconds) 

6.2.13.16 Perform the following calculations 

a. Difference between Rl displays *_._(A Shaft Angle) 

b. Difference between R3 displays ■_._(A Time) 

o. A Shaft Angl % deg/.ee 

A Time 

The Shaft Slew Rate shall be 2.0*0.4 deg/sec. 

Trunnion Slew Rate - LO Speed 
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6.2.13.17 Set the OPTICS MODE switch to ZERO. Walt 15 seconds. Set the OPTICS 
MODE switch to MAE. Set the COIfTROLLER SPEED switch to LO. 

HCJTE: Read and understand 6.2.13.18 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 

6.2.13.18 Push and hold the Optics Control stick to its upper Unit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKT 
display in R2 and R3. Approximately 10 seconds after the first MARK, again 
press the MASK pushbutton, release the control sHak* eadrecdrtfthenec* 4 ^ 1*9 ^ Rg 
■tod Ra^-Thedat* displayed lain the following form: 


b. 


R2 ■ XX.XXX (Trunnion 106 Angle in degrees) 
R3 * XXX.XX (Time in seconds) 


A Trunnion Angle) 
A Time) 


6.2.13.19 Perform the following calculations 

a. Difference between R2 displays * XX.XXX 

b. Difference between R3 displays ■ XXX.XX 

* A Trunnion Angle ... . 

- ■ . deg/sec 

A Time " 

The Trunnion Slew Rate shall be 0.10 + 0.02 deg/sec. 

Shaft Slaw Rata - L0 8 peed 

6.2.13.20 Set the OPTICS MODE switch to ZERO. Walt 1? seconds. Set the OPTICS 
MODE fcwltdh to MAX. 

ROTKt Read and understand 6.2.13.21 before proceeding. Do not hold 
control stick at right Unit for more than 20 seconds. 

6.2.13.21 Push and hold the Optics Control stick to its rlgrt limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the D 6 KT 
display in R1 and R3* Approximately 10 seconds after the first MARKi again 
press the MARK pushbutton, release the control stick^andreoo withe new display in R1 
&hdR2L.. Thfe..<?atq displayed is in the.following.farm: 


a. 

b. 


R1 

R3 


XXX.XX (Shaft Angle in degrees) 
XXX.XX (Time in seconds) 


6.2.13.22 Perform the following calculations} 

a. Difference between R1 displays 


■ _ _ _ •_(A Shaft Angle) 

b. Difference between R3 displays • ” ~ ~ ( A Tima) 


A Shaft Angle 

An* 


_ • _ _ deg/aac 


The Shaft Slaw Rata shall be 0.20 + 0.04 deg/sec. 
d. 2.13.23 Set the O/N POWER-OPTICS switch on the LEB Lightly Control Panel to OFF. 
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6.2.14.4.1 


6.2.14.4.3 


Stabilization Loop Step Response Test 

Proceed with this test if the Operate Power On Test of 6.2.3 has been per¬ 
formed and system operation has not been interrupted. If system operation 
has been interrupted, perform the Turn On Procedure of 6.2.5.2 before 
proceeding. 

Insure that the Carry-on Command Stimuli Unit, Model No. Cl4-200, is 
installed and connected. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

Inner Gimbal Response Test 

Enter oode 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 


6.2.14.4.2 Enter VERB 41 NOUN 20 into K148. Press ENTER pushbutton. 


Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
30 seconds. 


6.2.14.4.4 Enter VERB 42 into K148. Press ENTER. 

6.2.14.4.5 Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
90 seoonds. 

6.2.14.4.6 Enter 0001 into R154. Verify and execute to apply +28 VDC ACE ENABLE to 
the PSAAM. 

6.2.14.4.7 Enter 1000 into R155. Verify and execute to enter a DC step into the IG 
stabilization loop. 

CAUTION: If the transient caused by the step input does not die out 
within 15 seoonds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on theLEB Lighting Control Panel to OFF. 

6.2.14.4.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec’. 

6.2.14.4.9 Enter 0000 into 4A2-A6-R155; the top part of switch should be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the IG Stabilization Loop. The bottom part of switch shall be extinguished. 

6.2.14.4.10 After the transient has died out, stop the analog recorder. Reoord the loop 
response time by measuring the time interval between removing the step input 
and the settling of the error signal to a value equal to +5 percent of the original 
step amplitude. In addition, reoord the total number of overshoots. 
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6.2.14.4.10.1 The inner gtmbal stabilisation loop response time shall be less than 
0.1 second. 


6.2.14.4.10.2 The maximum number of overshoots on the IGA Servo Error signals shall 
be three. 

6.2.14.5 Middle Gtmbal Response Test 

6.2.14.5.1 Enter code 2028000000 into C-START MODULE 4A1-A5-C156. Press the 
XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.6.2 Enter VERB 41 NOUN 20 into K148. Press ENTER. 

6.2.14.5.3 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

6.2.14.5.4 Enter VERB 42 into K148. Press ENTER. 

6.2.14.5.5 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 90 seconds. 

6.2.14.5.6 Enter 0100 into 4A2-A6-R155. The top part of switch shall be illuminated. 

Insure that no other function switches on 4A2-A6-R155 are illuminated. 

6.2.14.5.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
MG Stabilization Loop. 

CAUTION: If the transient caused by the step input does not die within 15 seconds, 
remove the IMU OPERATE power by setting the G/N POWER IMU switch on the 
LEB Lighting Control Panel to OFF. 

6.2.14.5.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.5.9 Enter 0000 into 4A2-A6-R155. The top part of the switch shall be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press XEQ/SEAL pushbutton to remove the step input to the 
MG stabilization loop. 

6.2.14.5.10 After the transients have died out, stop the analog recorder. Record the stab 
loop response time by measuring the time interval between removing the step 
input and the settling of the error signals to a value equal to *5 percent of the 
original step amplitude. In addition, record the total number of overshoots. 

6.2.14.5.10.1 The middle glmbal stabilization loop response time shall be less than 0.1 
second. 

6.2.14.5.10.2 The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 
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6.2.14.6 Outer Global Response Test 

6.2.14.6.1 Enter cede 2026000000 im C-START Module 4A1-A5-C156. Press XEQ/SEAL 
Puahbutten te call up CO 2177 00A SERVO ERROR ea 4A1-A3-CH1. 

6.2.14.6.2 Ester VERB 4l MCUH 20 ixte Kl48. Press ENTER. 

6.2.14.6.3 Ester 400000 late 10.48 three times. Press ENTER after each entry. 

Walt 30 seceads. 

6.2.14.6.4 Eater VERB 42 late 10.48. Press ENTER pushbutton. 

6.2.14.6.5 Eater +00000 late 10.48 three times. Press ENTER after each entry. 

Walt 90 seceads. 

6.2.14.6.6 Eater 0010 lute 4A2-A6-R155• W>e tep half ef the switch shall be 
illualaated. Iasure that as ether function switches ea 4A2-A6-R155 

are Illuminated. 

6.2.14.6.7 Press XEQ/SEAL pushbutton ea 4A2-A6-R155 te eater a DC step late 
the 00 Stabilization Leaps. 

190TC* If the transient caused by the step input dees not die out with la 
15 seconds, remove the IMJ OPERATE power by setting the 0/V POWER 
DfJ switch sa the LEB Lighting Control Panel te OFF. 

6.2.14.6.8 Set up Analog Recorder 4A1-A3 using a chart speed ef 100 Hi/sec, 

6.2.14.6.9 Eater 0000 late 4A2-A6-R155. The tep half ef the switch shall be 
^extinguished. Insure that no ether function switches on 4A2-A6-155 

ere illuminated. Start analog recorder. Press the XEQ/SEAL push- 
buttea to remove the step input te the 00 Stabilization Loop. 

6.2.14.6.10 After the transients have died out, step the analog recorder. Record 
the loop response time by measuring the time interval between 
removing the step kiputvand tte aettHng'oj th* error 'signal to^s waits Aqual to 
*• parcel of the erigtaal step amplitude; ImaddftlOh, Record the total number of 
overshoots, 

6.2.14.6.10.1 The outer global stabilization loop response time shall 
be less than tul second. • 

6.2.14.6.10.2 The maximum number ef aver sheets on the OQA Serve Error 
Signals shall be three. 

6.2.14.7 Eater VERB 40 NOUN 20 lato Kl48.. Press the ENTER pushbutton. 

6.2.14.7.1 Enter VERB 4l NOON 20 late KL48. Press the ENTER pushbutton. 
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6.2.15.7 If the values displayed in R1 and R2 are correct, proceed with test, If not 

perform the following sequence: 

a. To correct Rl, on the K-start enter VERB 21, press ENTER pushbutton, 
Axxx.xx, press ENTER (±xxx.xx Is correct nav. base aslmuth). 

b. To correct R2, on the K-start enter VERB 22, press ENTER pushbutton, 
±xx. xxx, press ENTER (obtain correct site latitude from Table I). 

Verify values In Rl and R2 are correct. 

Table I 


Site 

Latitude 

NAA 

433.921 

MSC 

429.556 

MILA 

428.516 


6.2.15.8 


6.2.15.9 


6.2.15.10 


On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

400001 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.8. 

In approximately 160 seconds VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (+X DUG Scale Factor error in part per 
million. Position 400001). 

On K-148 enter the following sequence: 


VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

400002 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps 
6.2.15.4 through 6.2.15.7 and 6.2.15.10. 


6.2.15.11 In approximately 160 seconds VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (+Y IRIG Scale Factor error In parts per 
million Position 400002). 


6.2.15.12 On K-148 enter the following sequence: 


VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

400003 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.12. 


itai-M-i mv. 
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In approximately 200 seconds VERB 06 NOUN 66 shall flash. Read and record 
from CRT DSKY Row 1 (-Z IRIG Scale Factor error in parts per million, 
position +00003). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.7 and 6.2.15.14. 

In approximately 160 seconds, VERB 05 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (-X IRIG Scale Factor error in parts per 
million, Position-00001). 


On K-14S enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00002 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or PROG 
ALARM lamp is ON, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.7 and 6.2.15.16. 

In approximately 160 seconds, VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (-Y IRIG Scale Factor error in parts per 
million. Position -00002). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00003 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or PROG 
ALARM is ON, enter VERB 36 ENTR and repeat steps, 6.2.15.4 
through 6.2.15.7 and 6.2.15.18. 

In approximately 160 seconds, VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (+Z IRIG Scale Factor error in parts per 
million. Position -00003). 

Repeat steps 6.2.15.8 through 6.2.15.19 twice to obtain second and third 
set of data. 

Terminate this test by entering In K-148: VERB 34 ENTR 

The average of the three readings of Scale Factor Error for each of the 
6 positions shall be 0+1750 PPM. 
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IMU Performance Test 

Perform Blaster Initialization 6.2.5.3 before proceeding. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 - AAAAA and the 
time of day. 

Enter VERB 21 NOUN 02 into K148. Press the ENTER pushbutton. Enter 
01300 into K148. Press ENTER. Enter AAAAA into K148. Press ENTER. 

Enter VERB 06 NOUN 02 into K148. Press ENTER. Enter 01300 into K148. 
Press ENTER. Record R1 - BBBBB. 

Perform the following calculations: 

a. 


Rl-(BBBBB) X 5.12 
3600 


CCCC.C (hrs. in high order scaler channel 3) 

b. 23.3 - CCC. C - DDDDD Hrs. 

c. Add DDDDD to time of day recorded in step 1. 

Do Not enter any of the PIPA scale factor tests within -0.2 hours of the time of 
day calculated in step 6.2.16. Sc. This is the time at which the high order scaler, 
channel 3, will overflow. If a PIPA scale factor test is being performed at this 
time, unacceptable test results will occur. 

Verify that the IMU Operate Power has been applied for at least one hour. 

Test Initiation. 

Enter the following into K148. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

Enter the following into K148 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY', ENTER where Y* is determined by Table XV and XXXX is that 
recorded in 6.2.16.7.1. 


_ Y Ifrom 6.2.16.7.1) 

9 

1 

2 

3 

4 

5 

6 

7 

Y' 

2 

3 

2 

3 

6 

7 

6 

1 7 1 


Enter VERB 57 into K148. Press the ENTER pushbutton. 

Enter 00001 into K148. Press the 'ENTER pushbutton. 

On the CRT, DSKY display verify R1 (Navigation Base Azimuth) and R2 (Site 
Latitude) are correct. 
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6.2.16.7.6 If values for R1 and R2 are correct, proceed to next step. If values for R1 
and R2 are incorrect, enter the following sequence into K-148. 

VERB 24 ENTR 

± XXX. XX ENTR (Correct navigation base aximuth ±0.50 deg) 

+XX.XXX ENTR (Correct site latitude from Table XX) 

Verify values in R1 and R2 are correct 

TABLE XX 


LOCATION LATITUDE 

NAA +33.921 

MSC +29.556 

MILA +28.516 

6.2.16.7.7 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 


6.2.16.7.8 On CRT, DSKY display, verify R1 -+00900 (Time), R2 -+00000 (Test Index 
No.) and R3 -+00001 (Test Position). If values for Rl, R2 and R3 are correct, 
proceed to next step. If values for Rl, R2 and R3 are htoorrect, enter the 
following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

6.2.16.7.9 On K-148 enter the following sequence: 


VERB 33 ENTR 


6.2.16.7.10 In approximately 17 minutes, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 ffNBDY) Position +00001. 

6.2.16.7.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.12 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT; 
record Rl and R2 (fX PIPA8) Position +00001. Row 1 is whole part. Row 2 
is fractional pert. Units are cm/sec. 
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6.2.16.7.13 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.14 On CRT DSKY displays, verify Rl ■ +00900, R2 * +00000, and R3 ■ +00002. 

If values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are incorrect, enter the following sequence 
into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

♦00002 ENTR (Test Position Entry) 

6.2.16.7.15 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.16 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (+NBDZ) Position +00002. 

6.2.16.7.17 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.18 In approximately 90 secs. VERB 06 NOUN 66 shall flash. From the CRT, 
record Rl and R2 (-X PIPAG) Position +00002, 

6.2.16.7.19 On K-148 enter the following sequence: 


VERB 21 

NOUN 01 

ENTR 

00407 


ENTR 

77757 


ENTR 

VERB 21 

NOUN 01 

ENTR 

00411 


ENTR 

00020 


ENTR 

VERB 33 


ENTR 


6.2.16.7.20 In approximately 67 minutes, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (-NBDX + ADIAX) Pos +00002, Record CRT CDU 
glmbal angle indications and time. * 

6.2.16.7.21 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.2.16.7.22 On CRT, D8KY display, verify R1 - +00900, R2 ■ +00000, and R3 - +00003. 

If values for Rl, R2 and R3 are correct* proceed to next step. If values 
for Rl, R2 and R3 are Incorrect, enter the following sequence Into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00003 ENTR (Test Position Entry) 

6.2.16.7.23 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.24 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (-NBCX) Position +00003. 

6.2.16.7.25 On K-148 fester the following sequence: 

VERB 33 ENTR 

6.2.16.7.26 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record Rl and R2 (+Z PIPAG) Position +00003. 

6.2.16.7.27 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.28 On the CRT, DSKY display verify Rl - +00900, R2 - 00000, and R3 - +00004. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are Incorrect, enter the following sequence Into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00004 ENTR (Test Position Entry) 

6.2.16.7.29 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.30 In approximately 17 minutes, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (+NBDY +ADSRAY) Position +00004. 

6.2.16.7.31 On K-148 enter the following sequence: 

VERB 33 ENTR 


92 


X 


FORM MIM-N-I RIV. 




FORM Mill-H— X HBV. M4 







APOLLO GAN Specification 
ND1002325 REV F 


NORTH AMERICAN AVIATION, INC. 

SPACE and INFORMATION SYSTEMS DIVISION 
iaat4 LAKEWOOD OLVO. OOWNEV CALIfQKNIA 


CODE IDENT. NO. 03953 


NUMBER 

REVISION LETTER 

PAGE 



~ri 1 1 1 1 r~"' 



6.2.16.7.41 On the CRT DSKY display, verify R1 ■ +00900, R2 - +00000 and R3 ■ +00006. 

If values for Rl, R 2 and R3 are correct, proceed to next step. If values for 
Rl, R2, and R3 are Incorrect, enter the following sequence Into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00006 ENTR (Test Position Entry) 

6.2.16.7.42 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.43 The FROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

The FROG alarm lamp shall extinguish. 

6.2.16.7.44 In approximately 90 secs VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display, record Rl and R2. (-Y PIPAG) Position+00006. 

6.2.16.7.45 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.46 On the CRT DSKY display, verify Rl - +00900, R2 - +00000 and R3 - +00007. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2, and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00007 ENTR (Test Position Entry) 

6.2.16.7.47 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.48 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (+.707 ADSRAX-NBDX) Position +00007. 

6.2.16.7.49 On K-148 enter the following sequence: 

VERB 34 ENTR 

| VERB 06 NOUN 66 shall flash 94 
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6.2.16.7.50 On the CRT DSKY display, verify R1 * +00900, R2 - +00000, and R3 - +00008. 

6.2.16.7.51 On K-148 enter the following sequence: . 


VERB 33 ENTR 

6.2.16.7.52 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 Q.707 (NBDZ+NBDY) +0.5 (ADIAZ-ADIAY) 

+0.5 (ADSRAY + ADSRAfJ] Position +00008. 

6.2.16.7.53 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.54 On the CRT DSKY display, verify R1 - +00900, R2 - +00000, and R3 ■ +00009. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00009 ENTR (Test Position Entry) 

6.2.16.7.55 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.56 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (-NBDZ +. 707 ADSRAZ) Position +00009. 

6.2.16.7.57 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.58 On the CRT DSKY display, verify Rl - +00900, R2 ■ +00000, and R3 ■ +00010. 

If values for Rl, R2, and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00010 ENTR (Test Position Entry) 
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•3 j6 .10 Calculations 


Position Ho. As 

Sable XXI 

Displayed in R3 

Quantity Being Measured 

•*00001 

+HBEY 
+X PIPA 0 

400002 

+HEDZ 
-X PIPA G 
-HBDX 4 ADIAX 

400003 

-KBDX 
+Z PIPA 0 

400004 

+HBDIT 4 AD3RAT 
-Z PIPA 0 


4HBDZ 4 ADIAZ 

400005 

4 1 PIFA 0 

400006 

- I PIPA 0 

400007 

-MBDX 4 .707 A2SRAX 

400006 

.707 (-HBDZ - HBDl) 4 .5 (ADIAZ - ADIAX) 
4.5 (ADBRAI 4 AD6RAZ) 

400009 

-HEDZ 4 .707 AD3RAZ 

400010 

.707 (HBDI - KEEK) 4 .5 (ADIAX - ADIAX) 

4.5 (ajdbrax) 
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6 . 2 . 16 . 10.1 

Measured 

Values 





Line 

Position No. 

Step No. 

Parameter 

Recorded Value 

6 . 2 . 16 . 10 . 1.1 

1 

+00001 

6 . 2 . 16 . 7.10 

+NBDY 

R2 

6 . 2 . 16 . 10 . 1.2 

2 

+00001 

6.2.16.7.12 

+XPIPAG 

R1 . R2 

6.2.16.10.1.3 

3 

+00002 

6.2.16.7.16 

+NBDZ 

R2 

6.2.16.10.1.4 

4 

+00002 

6.2.16.7.18 

-XPIPAG 

R1 . R2 

6.2.16.10.1.5 

5 

+00002 

6.2.16.7.20 

-NBCXkI- 

ADIAX 

R2 

6 . 2 . 16 . 10 . 1.6 

6 

+00003 

6.2.16.7.24 

-NBDX 

R2 

6.2.16.10.1.7 

7 

+00003 

6.2.16.7.26 

+ZPIPAG 

R1 • R2 

6 . 2 . 16 . 10 . 1.8 

8 

+00004 

6 . 2 . 16 . 7.20 

+NBDY + 

ADSRAY 

R2 

6.2.16.10.1.9 

9 

+00004 

6.2.16.7.32 

-ZPIPAG 

R1 . R2 

6 . 2 . 16 . 10 . 1.10 

10 

+00004 

6.2.16.7.36 

+NBDZ + 

AD1AZ 

R2 

6 . 2 . 16 . 10 . 1.11 

11 

+00005 

6.2.16.7.39 

+YPIPAG 

R1 • R2 

6 . 2 . 16 . 10 . 1.12 

12 

400006 

6.2.16.7.M 

-YPIPAG 

R1 . R2- 

6.2.16.10.1.13 

13 

+00007 

6 . 2 . 16 . 7.66 

-NBDX + 
•707ADSRAX 

R2 

6.2.16.10.1.14 

14 

+00008 

6.2.16.7.3a 

.707 (-NBDZ- R2 

NBDY) + .5 (ADIAZ-ADIAY) 

+.5 (ADSRAY + ADSRAZ) 

6.2.16.10.1.15 

15 

+00009 

6 . 2 . 16 . 7.86 

-NBDZ + 
.707ADSRAZ 

R2 

6 . 2 . 16 . 10 . 1.16 

16 

+00010 

6.2.16.7.66 

•707(NBDY - 

R2 


NBDX) + .5 (ADIAY - 
ADIAX) + .5 ADJjRAX 


M 
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6.2.16.10.2 Obtain data from last historical IRIG and PIPA test and complete Table Xi-j. 

TABLE X w 



PARAMETER 


ADSRAY 


X PIPA S. F. Error 
Y PIPA S. F. Error 


Z PIPA S. F. Error 
X PIPA Bias 


Y PIPA Bias 
Z PIPA Bias 


cm/sec 2 

cm/sec 2 

cm/sec 2 



UNITS RECORDED VALUE 


meru/g 

meru/g 

meru/g 

meru/g 

meru/g 

meru/g 


6.2.16.10.3 Obtain data from the second last historical IRIG and PIPA test and compete 
Table Xt-2. 

TABLE Xi-2 


PARAMETER 


RECORDED VALUE 


meru/g 

meru/g 

meru/g 

meru/g 
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TABLE Xi _2 (Continued)' 



6.2.16.10.4 Obtain data from the third last historical IRIG and PIPA test and complete 
Table X^. 

TABLE Xf_ 3 


PARAMETER 


UNITS 1 RECORDED VALUE 


ADSRAX meru/g 

ADSRAY meru/g 

ADSRAZ meru/g 

ADIAX meru/g 

ADIAY meru/g 

AD1AZ meru/g 

X PIPA S. F- Error PPM 

Y PIPA JL F* Error PPM 
Z PIPA S. F. Error PPM 

X PIPA Bias cm/sec 2 ' 

Y PIPA Bias cm/sec 2 

Z PIPA Bias cm/sec 2 
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c. ADIAX ■ line 5 - line 6 

ADIAY * line 16 - ^707 (NBDY-NBDX1 - .5 fADSRAX-ADIAXl 

.5 

A DIAZ ■ line 10 - line 3 

ADIA shall not exceed ±100 meru/g. 



6.2.16.10.8 Perform the following calculations for each term in Table Xi, and record 
the results in Table D. 

°1 - |*M “ *t| 

°2 ■ (Xi-i - Xj | * |X(_2 - Xj.ij 

D 3 “ K-3 * X,. 2 | + |X M - Xnj + |Xj_i - X t [ 
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! data point just obtained 
‘ last historical data point 
: second last historical data point 
; third last historical data point 


NOTE: Dj calculations begin with the first data point 

after ISS Pre-Vib; D 2 calculations being with the 
second data point after ISS Pre-Vib; D 3 calculations 
begin with the third data point after Pre-Vib. 


PARAMETER 


NBDX 

NBDY 

NBDZ 

ADSRAX 

ADSRAY 

ADSRAZ 

ADIAX 

ADIAY 

A DIAZ 

X PIPA S. F. Error 

Y PIPA S. F. Error 
Z PIPA S. F. Error 
X PIPA Bias 

Y PIPA Bias 
Z PIPA Bias 



UNITS I D* (MAX Dg MAX Dg MAX 


meru/g 

meru/g 

meru/g 

meru/g 

meru/g 

meru/g 

PPM 

PPM 

PPM 

cm/sec 2 

cm/sec 2 

cm/sec 2 


6.2.16.10.9 Failure to meet the above criteria shall result in retest according to paragraph 
5.4.2. 
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6.2.17.1 


8.2.17.1 


6.2.17.2 


8.2.17.3 


SXT-NB-IMU Fine Alignment Teet 

Perform Master Initialisation 6.2.5.3 before proceeding. 

Prior to performing this test, the GAN Installation Qualification fixture shall 
be installed on the supporting fixture and adjusted to permit proper operation 
of the GAN optics. The azimuth supplied by the azimuth autoset (Optical 
Reference No. 1) shall be known4e a 30 minutes of arc. 

NOTE: The GAN shall have had OPERATE power applied for a minimum 

of 1 hour. Set the G/N POWER-OPTICS switch to OPTIC8. Verify 
that +28 VDC OPTICS OPERATE BUS (CG 1630) is +28.0+3.0 VDC. 
Verify that the OPTX 28V 800 cps 1% zero (CG1211) and OPTTX 28V 
800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 - AAAAA. 

If the recorded value is within any of the sets of limits given in Table 1 
proceed with the test. If the recorded value is NOT within any of the sets 
of limits wait 30 minutes and then repeat this step. 


MIN VALUE 
00000 


AAAAA 

< 

MAX VA 
03242 

04000 

< 

AAAAA 

< 

07242 

10000 

< 

AAAAA 

< 

13242 

14000 

< 

AAAAA 

< 

17242 

20000 

< 

AAAAA 

< 

23242 

24000 

< 

AAAAA 

< 

27242 

30000 

< 

AAAAA 

< 

33242 

34000 

< 

AAAAA 

< 

37242 


6.2.17.6 


Enter the following sequence into the Lower Equipment Bay (LEB) D6KY. 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

On the GAN Indicator Control Panel set the following switches to the position 
indicated. 


a. TELESCOPE TRUNNION to SLAVE to 8XT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to LO 

d. OPTICS MODE to MAN 


POMM Mlll-N-I MV. M« 
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Enter the following into the DSKY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

Enter the following into the DSKY 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY*, ENTER where Y* is determined by Table TL and XXXX is that 
recorded in 6.2.17.9. 


TABLE H 

0I.1I2I a 


JL_6 
6 7 6 


6.2.17.8 ■ Initiate the test by entering the following sequence into the LEB DSKY. 

a. VERB 57, ENTER 

b. 00003, ENTER 

6.2.17.9 Observe VERB 06 NOUN 81 flashing on the DSKY. The following data is 
displayed in R1 and R2 on the DSKY. 

a. R1 * +13500 

b. R2 * +xx. xxx (Site Latitude from Table I) 


Test Site 
NAA 
MILA 
MSC 


Latitude 
+33.922 
+28.516 
+29.556 


If the data displayed is correct enter VERB 33 ENTER into the DSKY. If the 
value displayed is other than +13500 in R1 and the correct Site Latitude in R2, 
correct the data by entering the following sequence into the DSKY. 


a. VERB 21, ENTER 

b. +13500, ENTER 
C. VERB 22, ENTER 

d. +xx.xxx, ENTER (+xx.j 

e. VERB 33, ENTER 


> Site Latitude from Table I) 


6.2.17.11 


Observe VERB 21 NOUN 30 flashing on the DSKY. Enter the following 
sequence into the DSKY. 


a. +00001, ENTER (Position Number) 

b. +00000, ENTER 

c. +00001, ENTER 


Pal 
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6.2.17.12 Observe VERB 06 NOUN 61 flashli* on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. R1 * + xxx. xx (Yjto Azimuth) 

b. R2 * ±xx. xxx (Ykb Elevation) 

c. R3 * 00001 

6.2.17.13 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If R1 
and R2 do not contain the correct YNB azimuth and elevation, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx a 002.00 degrees, ENTER (YnB azimuth) 
o. +xx. xxx ± 02.000 degrees, ENTER (Y NB elevation) 

d. VERB 33,-ENTER 

6.2.17.14 Observe VERB 06 NOUN 61 Rashly on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl - +xxx.xx (Zj^g Azimuth) 

b. R2 ■ ±xx. xxx (Znb Elevation) 

c. R3-00002 

6.2.17.15 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl and 
R2 do not contain the correct ZnB azimuth and elevation, correct the data by 
entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +XXX.XX ± 002.00 degrees, ENTER (Z^B Azimuth) 

c. +xx. xxx ± 02.000 degrees, ENTER (Znb elevation) 

d. VERB 33, ENTER 

6.2.17.16 Observe VERB 06 NOUN 61 flashily on the DSKY. The followli* data shall be 
displayed InJRl, R2 and R3. 

a. Rl * +xxx. xx (Target 1 Azimuth) 
h. R2 * ±xx. xxx (Target 1 Elevation) 

c. R3 « 00001 

6.2.17.17 If the data displayed Is correct enter VERB 33 ENTER into the DSKY. If Rl and 
R2 do not contain the correct azimuth and elevation for Target 1, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. txxx.xx ± 000.10 degrees, ENTER (Target 1 Azimuth) 

. c. ±xx.xxx ± 00.010 degrees* ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 

6.2.17.16 Observe VERB 06 NOUN 61 flashily on the DSKY. The following data shall be 
displayed in Rl, R2 and R3. 

a. Rl * +xxx.xx (Target! Azimuth) 

b. R2 « ±xx. xxx (target 2 Elevation) 

c. R3 « 00002 
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If the data displayed is correct proceed to 6.2.17.20. If R1 and R2 do not 
contain the correct azimuth and elevation for Target 2, correct the data 
by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. ±xxx. xx±000.10 degrees, ENTER (Target 2 Azimuth) 
o. ±xx. xxx±00.010 degrees, ENTER (Target 2 Elevation) 

Set the OPTICS MODE switch to ZERO. After 15 seconds return the switch to 
MAN. Enter VERB 33, ENTER into the DSKY. 

When the DSKY displays VERB 51 NOUN 30 flashing and R1 - 00001, set the 
OPTICS MODE switch on the G4N Indicator Control Panel to CMC. The CMC 
will align the SXT to the Target 1 position. When the alignment Is complete 
as observed by no further movement of the Telescope Panel Angle Counters 
(TPAC), set the OPTICS MODE switch to MANUAL. 

Using the Optics Band Controller, align the SXT StL06 with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 

When the DSKY displays VERB 51 NOUN 30 flashing and R1 - 00002 set the 
OPTICS MODE switch to CMC. The CMC will align the SXT to the Target 2 
position. When alignment is complete as observed by no further movement 
of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. 

NOTE: The following two MARKS must be performed as quickly as possible. 
In no case shall the time between the first and second MARK exceed 
two minutes. 

After 90 seconds observe the DSKY for VERB 51 NOUN 30 flashing and 
R1 - 00001. Set the Optics, Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When the alignment Is complete as observed 
by no further movement of the Telescope Panel Angle Counters (TPAC), set 
the OPTICS MODE switch to MANUAL. 


Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 


FORM M1SI-M-I *■’ 
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When the DSKY displays VERB 51 NOUN 30 flashing and R1 * 00002 set 
the OPTICS MODE switch to CMC. The CMC will align the SXT to the 
Target 2 position. When alignment Is complete as observed by no further 
movement of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press 
the ENTER pushbutton. If not satisfied with the MARK press the MARK 
REJECT pushbutton and repeat this step. 


In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DSKY and 
the test results shall be displayed. R1 and R2 on the DSKY shall display the 
misalignment of one of the horizontal PIPA's In arc seconds (R1 - whole, 

R2 - fractional). Record R1 and R2. (See Table n for PIPA displayed). 

Enter VERB 33 ENTER Into the DSKY. When VERB 06 NOUN 66 flashes, R1 
and R2 on the DSKY shall display the misalignment of the second horizontal 
PIPA In arc seconds (R1 whole. R2 fractional). (See Table n for PIPA 
displayed.) Record R1 and R2. 

Enter VERB 34 ENTER Into the DSKY to terminate the test. Walt 5 seconds. 


6.2.17.32 


Repeat steps 6.2.17.3 and 6.2.17.8 through 6.2.17.31 substituting No. 00002 
In 6.2.17.11.a. 


Enter the following Into the DSKY. 


a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER 
C. 400000, ENTER 

d. +00000, ENTER 

e. +00000, ENTER 
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Table IL Display Conditions at Test Completion 


8M Orientation 

Horisontal Misalignment Component 

X SM 

y SM 

Z SM 

6.2.17.29 

6.2.17.30 

UP 

sw 

SE 

y SM 

Z SM 

SE 

sw 

bn 

% 

y sm 

SE 

UP 

sw 

% 

Z SM 


♦ Position 3 is not run In the Spacecraft because of GIMBAL LOCK con¬ 
siderations. 

6.3.17.33 Set the G/N POWER-OPTICS switch on die LEB Lighting Control Panel to OFF. 

6.2.17.33 Calculations 

6.2.17.36.1 a. Ygm misalignment -() Rl^M 
b. Zg M misalignment - ( ) R1»R2 
o. XgM misalignment • ( ) R1*K2 

d. Ygj| misalignment ■( ) R1*R2 

6.2.17.36.2 Enter die latest values from 6.2.16 IMU Performance Test. 

a. X PIPA bias ■ o m/seo 2 

b. Y PIPA bias -_ cm/sec a 

o. Z PIPA bias - o m/sec a 

d. 6 X - 210 (X PIPA bias! - a rc sec. 

e. 6 y - 210 (Y PIPA bias) - a rc sec. 

f. 9 Z - 210 (Z PIPA bias) -_ a rc seo. 

6.2.17.36.3 a. Y SM misalignment (Bias corrected) -6.2.19.36. la - 9 y ■ are so 

b. Z SM misalignment (Bias corrected) ■ 6.2.17.34. lb - 6 B ■ ____ arc se 
o. X SM misalignment (Bias corrected) - 6.2.17.36. lo - 6 X - ___ arc se 
d. Y SM Misalignment (Bias corrected) - 6.2.17.36. Id - 9y ■ ___ arc se 


are see. 
arc sec. 
are sec. 
arc sec. 


The SM misalignments In each orientation, excluding PH»A bias, shall not 
eatoeed a 166 aro seconds. 

Gyrooompassing Test 

NOTE: Perform Master Initialiaation 6.2.5.3 before proceeding. 

Set the G/N POWER-OPTICS Switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 VDC OPTIC8 OPERATE BUS (CG 1530) is +28.0*3.0 
VDC. Verify that OPTX 28V 800 ops 1% aero (CG1211) and OPTX 28V 800 ops 
6%~ 90*h (CG 1212) are not flashing on the CRT. 
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6.2.18.2 Enter the following into the D6KY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

6.2.18.3 Enter the following into the DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY*, ENTER where Y* Is determined by Table Hand XXXX la that 
recorded In 6.2.18.2. 

Table R 



6.2.18.4 Enter the following sequence into the K-Start, pressing ENTER pushbutton after 
each entxy. 

a. VERB 57, ENTER 

b. 00006, ENTER 

6.2*18.5 System shall advance to Gyrocompass System Test and display 01 on the CRT 
program display. 

6.2.18.6 On the CRT observe VERB 06, NOUN 61 flashing with some launch azimuth 
displayed in R1 ■ +xxx. xx. 

6.2.18.6.1 If the azimuth displayed la correct proceed to 6.2.18.5; if not, perform 
the following sequence: 

a. VERB 21, Press ENTER pushbutton 

b. +xxx. xx, press ENTER pushbutton (Correct Launch Azimuth) 

6.2.18.7 After verifying that the correct launch azimuth Is displayed In R1 on the CRT, 
Enter VERB 33 on the K-START and push the ENTER pushbutton. 

6.2.18.8 Observe VERB 06 NOUN 61 flashing on the CRT with the following displayed 
In TU and R2. 


a. R1 ■ *xxx.xx, Nav. Base Azimuth (Z]^) 

b. R2 ■ 3fcxx.xxx, Site Latitude 

6.2.18.8.1 Verify the data appearing In R1 and R2 and If correct proceed. If not correct, 
perform the following sequence: 

To correct Rl: 

a. VERB 21, ENTER 

b. +xxx.xx±000.50 degrees, ENTER (Zjjb Azimuth) 

To correct R2: _ 

a. Verb 22, ENTER 

b. + xx. xxx, ENTER (Correct Site Latitude from Table 1) 

NOTE: Using the beginning of Prog 02 as T 0 Initial start time, read/record 
CDUX, CDUY ft CDUZ every 15 minutes for 120 min. and every 
_5 minutes for the next 60 minutes._ 
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After the correct data for R1 and R2 are verified enter VERB 33 into the 
K-Start. Press the ENTER pushbutton. On the CRT observe the PROGRAM 
display change to 05 after approximately 90 seconds. After approximately 
5 minutes, observe the PROGRAM display change to 02. 

Between 175 minutes and 180 minutes from T 0 set the OPTICS MODE switch 
on the G&N Indicator Control Panel to ZERO. 

Enter the following Into the DSKY: 

a. Verb 21 Noun 03, Enter 

b. 02663 Enter 

c. +XXX.XX 1000.01 Enter (Target No. 1 Az) 

d. Press Enter Pushbutton 

e. 02664 Enter 

f. 4XXX.XX4000.01 Enter (Target No. 2 Az) 

g. Press Enter Pushbutton 

h. 02665 Enter 

I. 400.000 Enter (Target No. 1 EL) 

J. Press Enter Pushbutton ... 

k. 02666 Enter 

l. 400.000 Enter (Target No. 2 EL) 

On the GIN Indicator Control Panel set the optics mode switch to MAN and 
the Controller Speed Switch to HL Drive the StLOS to the approximate 
position of Target No. 1. Set the Controller Speed Switch to LO. 

NOTE: Read the following 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible. 

After 180 minutes from To enter VERB 52 Into the K-Start. Press the ENTER 
pushbutton. Observe the PROGRAM display on the CRT change to 03. 

When VERB 06 NOUN 61 flash on the CRT and DSKY’s, Insure that R1 and R2 
display Target 1 azimuth and elevation. 

a. R1 ■ 4xxx. xx (Target 1 azimuth) 

b. R2 ■ 400.000 (Target 1 elevation) 

Verify the data appearing In R1 and R2 and If correct, proceed. If not correct, 
perform the following sequence. 

a. VERB 24, ENTER 

b. 4xxx. xx ±000.01, ENTER (Target 1 azimuth) 

c. 400.000, ENTER (Target 1 elevation) 

After the correct readings for R1 and R2 are verified, enter VERB 33 Into 
the K-Start. Press the ENTER pushbutton. 


FORM M1SI-H-S RIV. »-*4 






NORTH AMERICAN AVIATION. INC. 

space and infobmation systems division APOLLO GAN Specification 

liau LAKEWOOD BLVO . OOWNEV. CALIFORNIA ^ 

COOE IOCHT. HO. 03953 ND1002325 REV P 



NUMBER 

REVISION LETTER 

PAGE 



i i i i i n~ 

L 


When VERB 06 NOUN 61 flash on the CRT and DSKY's, Insure that R1 and R2 
display Target 2 azimuth and elevation. 

a. R1 * +xxx. xx (Target 2 azimuth) 

b. R2 - +00.000 (Target 2 elevation) 

Verify the data appearing in R1 and R2 and if correct proce ed. If not correct, 
perform the following sequence;. 

a. VERB 24, ENTER 

b. +xxx. xx +000.01, ENTER (Target 2 azimuth) 

c. +00.000, ENTER (Target 2 elevation) 

After the correct readings for R1 and R2 are verified enter VERB 33 into 
the K-Start. Press the ENTER pushbutton. 

Using the Optics Hand Controller, align the SXT StLOS to target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good, proceed. 

If not satisfied with MARK, press the MARK REJECT pushbutton and repeat 
the step. 

Set the CONTROLLER SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT StLOS to the approximate position of Target 2. 

8et the CONTROLLER SPEED switch to LO. Using the Optics Hand Controller, 
align the SXT StLOS to Target 2 and press the MARK pushbutton. If satisfied 
that the MARK was good, press the ENTER pusnbutton. If not satislfed, press 
the MARK REJECT pushbutton and repeat this step. 

On the CRT observe the following data displayed: 

a. VERB 06 NOUN 60 

b. R1 - ±xx. xxx (X gyro elevation error, degrees) 

c. R2 ■ akxx. xxx (Y gyro elevation error, degrees) 

d. R3 * +xx.xxx (Z gyro azimuth error, degrees) 

Record Rl, R2 and R3. 

Enter VERB 34 into the K-Start. Press the ENTER pushbutton. Observe 
the PROGRAM display on the CRT and DSKY's indicates 02. Set the OPTICS 
MODE Switch on the G&N Indicator Control Panel to ZERO. 

Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 

Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

Enter +00000 Into the K-Start three times. Press the ENTER pushbutton 
after each entry. Set the G/N POWER OPTICS Switch on the LEB Lighting 
Control Panel to OFF. 
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6.2.18.26.2 Perform the following calculations. (Cos X functions are provided in Table I.) 


a. D (yert) - NBDZ + ADIAZ 

D (vert) “ ( > --- meru 

b. D .. - Sin (Launch Az) NBDX + 

(ea8t) Cos (Launch Az) NBDY + ADSRAY 

e d ■ n 12^8 206 

*(vert) (vert) x cos)+ (east) x cosjL 
3600 

*<vert)“< )_- de « ree8 

Table I 

Location Latitude X Cos A- 

NAA 33.921 0.82985 

MILA 28.516 0.87868 

MSC 29.556 0.86993 

6.2.18.26.3 Perform the following calculations using the recorded data from 6.2.18.25 
and 6.2.18.26.2. 

a. Z Gyro azimuth error 3 hrs (corrected) ■ line 3-0 (vert) 

Z Gyro azimuth error 3 hrs (corrected) ■_corrected 

Z Gyro azimuth error (corrected) shall be 0.00±0.57 degrees. 

b. X Gyro elevation error (3 hr) ■ line 1 

X Gyro elevation error (3 hr) -_degrees 

c. Y Gyro elevation error (3 hr) ■ line 2 

Y Gyro elevation error (3 hr) -_degrees 

The X and Y Gyro elevation errors shall be 0.00±0.06 degrees. 

6.2.19 CMC Voltage Margin Test 

6.2.19.1 Verify that the GIN IMU HTR MNA and MNB breakers are engaged, computer 
MNA and MNB breakers are engaged, IMU MNA and MNB breakers are not 
engaged, and the GIN Power-IMU switch on the LEB Lighting Control Panel 
is in the OFF position. 

6.2.19.2 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

CAUTION: During the performance of this test the +4 VDC CMC Power 

Supply shall not be operated at less than +2.5 VDC or greater 
than 5.2 VDC (CG 1030). The +14 VDC CMC Power Supply 
shall not be operated at less than +8.5 VDC or greater than 
+17.0 VDC (CG 1020). Rotate the LEB LTS NUMERICS SEL 
to approximately center position. Decrease to absolute minimum 


rOKM MtSI-M-t MKV. *-*4 
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discernible lighting. 

NOTE: The flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. The charts in Table 1 may be used to 
determine approximate values for the "XX. X" values of C-156 
voltage dial settings corresponding to various power supply voltages. 

Units R-154, insert 0001. Verify and execute. 

Insert in C-156, -040001244 and execute. Verify on CRT that GV0116 is 
between -3.0 and -5.0 vdc. 

Insert in C-156 -050001234 and execute. Verify on CRT that GV0106 is 
between -4.0 and -6.0 vdc. 

Units R-154, insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC Power Supply, and CG 1030, +4 VDC Power 
Supply on CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting each C Start 
entry until CG 1020 is 12.1, +0.1, -0.0 vdc and CG 1030 is 3.40, +0.03, 
-0.00 vdc. 

Initiate CMC Self Check by inserting the following in K-148. 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 

c. 77777, ENTER 

Wait 200 seconds. 

Insure that the DSKY RESTART lamp does not light, and that 

a. VERB 05 NOUN 31 

b. R1 ■ 01102 

does not appear on DSKY. 

Set INHIBIT VOLTAGE FAIL switch to OFF on PSAAM. 

Verify that DSKY RESTART lamp is lighted. Disregard other DSKY 
indications. If RESTART lamp does not light, repeat 6.2.19.3. Verify 
CMC Warning master alarms are lighted. 
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6.2.19.11 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
C. 77777, ENTER 


6.2.19.12 Units R-154, insert 0001. Verify and execute. 

6.2.19.13 Insert in d-156 +108001244 and execute. Verify on CRT that GV0116 is 
between +0.8 and +11.8 vdc. 


6.2.19.14 Units R-154, insert 0111. Verify and execute. 

6.2.19.15 Observe CG 1020, +14 VDC Power Supply on CRT. Repeat 6.2.19.12 
through 6.2.19.14 adjusting the C Start entry until CG 1020 is 16.4, +0.0. 
-0.1 vdc. 


8.2.19.16 Press ERROR RESET on K-148. Walt 200 seconds. Ensure that the D8KY 
RESTART lamp does not light and that; 

a. VERB 05, NOUN 31 

b. Rl-01102 

does not appear on DSKY. 

6.2.19.17 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify DSKY 

RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 
Warning master alarmsaseUghtBcL.t * ti;r*x r*: j. 13.1 ? messi t!t<" “U20 

a *** 1 VH ? *3^ si J**8A AM interface iasb^at 

6.2.19.18 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 77777, ENTER 

6.2.19.19 Units R-154, insert 0001. Verify execute. 

6.2.19.20 Insert in C-156, +092001234 and execute. Verify on CRT that GV0106 is 
between +8.2 and +10.2 vdc. 


6.2.19.21 Units 164, inserting Verify sad execute. :: . 

6.2.19.22 Observe CG 1030, +4 VDC Power Supply on CRT. Repeat 6.2.19.19 through 
6.2.19.21 adjusting the C Start entry until CG 1030 is 4.60, +4.00, -0.03 vdc. 

6.2.19.23 Press ERROR RESET oS K-148. Wait* 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that: 

tu VERB OOi NOUN 31 

b. Rl-01102 does not appear on DSKY. 
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6.2.19.24 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verily that DSKY 

RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC’ 
Warning master alarms axis lighted.' * t •>.: 7 . c*; , i :>i 

a., .ZZC at i--;»AAV. ...u»tead of CRT. 

6.2.19.25 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148t 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 77777, ENTER. 

6.2.19.26 Units R-154, insert 0001. Verify and execute. 

6.2.19.27 Insert in C-156, -040001244 and execute. Verify on CRT that GV0116 is 
between -3.0 and -5.0 vde. 

6.2.19.28 Units R-154, insert 0111. Verify and execute. 

6.2.19.29 Observe CG 1020, +14 VDC Power Supply on CRT. Repeat 6.2.19.26 through 
6.2.19.28 adjusting the C Start entry until CG 1020 is 12.1, +0.1, -0.0 vdc. 

«. 2.19.30 Press ERROR RESET on K-148. Wait 200 seconds. Ensure that the DSKY 

RESTART lamp does not light and that: 

a. VERB 05, NOUN 31 

b. Rl-01102 

does not appear on DSKY. 

6.2.19.31 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 

RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 
Warning master hlarms are lighted..: ' t ' . .. u .;; i . ^ 0 g ^40 

ww ivN*w at tuwVimw .ustoarf o.T CRT. 

6.2.19.32 Units R-154, Insert 0000. Verify and execute. 

6.2.19.33 Terminate CMC Self-Check by inserting into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 00000, ENTER 


Ensure that CG 1020, +14 VDC Power Supply indication is +14.0, +0.4, and 
that CG 1030, +4 VDC Power Supply Indication is +4.00+0.20 VDC on CRT. 
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6 . 2.20 Spacecraft Control and Display* Teat 

'* .* ” • : . ~ f ••'*»! ’ , tr ii c. r .: 

6 .2.20. s Perform Maater Initialisation before prooeedlng. r f s - a ica 


6.2.20.2 FDAI Attitude Error 

6.2.20.2.1 Insert In KL48 

a. V 57 EFTTE 

b. 00013 ENTE 

6.2.20.2.2 Observe on CRT 
a. V 06 HOI 


a. V 06 HOI Flashing 

b. PROG 07 

c. HO ATT OH 

d. Rl, R2, and R3 Approx. 00000 


6.2.20.2.3 Insert In 10.48 

a. VERB 33, ENTER 

6.2.20.2.4 Observe on CRT 

a. V 06 HOI F 

b. Rl * 

c. R2 

d. R3 + 

e. HO ATT 0 

6.2.20.2.5 Record CRT Indications 


Flashing 

■KX)365 

-00385 

1 OO 385 

OFF 


a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 


+5.06*0..«D VRMS c 
<-5* 06*0.50 VRMR c 
+6.06* (K-60 VRM&- 


6.2.20.2.6 Insert In Kl48 
a. VERB 33, 

6.2.20.2.7 Observe on CRT 

a. V 06 

b. Rl 

c. R2 

d. R3 


HOI 

400384 

-00384 

400384 


Flashing 
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6 . 2 . 20 . 


6 . 2 . 20 . 


Record CRT Indications 

a. 

CO 2279 

ROIL ATT ERROR 

b. 

00 2219 

PITCH ATT ERROR 

c. 

CG 2249 

YAW ATT ERROR - 

Insert In K148 



♦5.06*0. 60VRM8 ecs 
-6.06*0. B0VRMS n-j 
+5.06*0; 50VRM8 


a. VERB 33, E N T E R 


6.2.2Q.2.IX) Observe on CRT 


b. 

c. 

d. 


V 08 

HOI 

Flashing 

R1 


400160 

R2 


-00160 

R3 


400160 


6.2.20.2.11 Record CRT Indications 


a. 00 2279 

b. 00 2219 

c. CO 2249 


ROLL ATT ERROR - CDU DAC OUT 
PITCH ATT ERROR - CDU DAC OUT 
YAW ATT ERROR - CDU DAC OUT 


♦3.U±0,21VRMS 
*4,11*0.31 VRMS co 
+2.*ll±0i 81 VRliB - v 


6.2.20.2.12 Insert In KL48 

a. VERB 33, ENTER 
.2.13 Observe on CRT 

N01 


6 . 2 . 20 . 


a. V 06 

b. R1 

c. R2 

d. R3 


Flashing 

•♦00135 

-00135 

•♦00135 


6.2.20.2.14 Record CRT Indications 


a. 00 2279 

b. CG 2219 

c. CG 2249 


ROLL ATT ERROR - CDU DAC OUT 
PITCH ATT ERROR - CDU DAC OUT 
YAW ATT ERROR - CDU DAC OUT 


♦1,98*4.18. VRM&es 
-1;?8±G.18VRMB^ 
+1; 78*0.14 VRMS r 


6.2.20.2.15 Insert in Kl48 

a. VERB 33, ENTER 

6.2.20.2.16 Observe on CRT 


b. 

c. 

d. 


V 06 

HOI 

Flashing 

R1 


400090 

R2 


-00090 

R3 


♦00090 
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6.2.20.2.17 Record CRT Indications 


a. CO 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CO 2249 YAH ATT ERROR - CDU DAC OUT 


-l«2fc&i*’Vl(n$es 

^l;19±1).lirVRMtf es 


6.2.20.2.18 Insert In KL48 
a. VERB 33, ENTER 

6.2.20.2.19 Observe on CRT 

a. V 06 HOI 

b. R1 

c. R2 

d. R3 

6.2.20.2.20 Record CRT Indications 


Flashing 

•KXX)00 

400000 

-00090 


a. 00 2279 

ROLL ATT ERROR - CDU DAC OUT 

O.OO± : O, 0B VRMfi es . 

b. CG 2219 

PITCH ATT ERROR - CDU DAC OUT 

o,oo±*>,oa vrms^s 

c. 00 2249 

YAH ATT ERROR - CDU DAC OUT 

“-1,19*0; 12 TOMS-^ 

6.2.20.2.21 Insert In K148 




a. VERB 33, 

EWER 



6.2.20.2.22 Observe on CRT 




a. V 06 

N01 

Flashing 


b. R1 


-00090 


c. R2 


400090 


d. R3 


-00135 


6 .2.2Q.2.23 Record CRT Indications 



a. CG 2279 

ROLL ATT ERROR - CDU DAC OUT 

-1.19±0.12 VRWS u 

b. 00 2219 

PITCH ATT ERROR - CDU DAC OUT 

4-1.19*0; 12 VRMS os 

c. OG 2249 

YAH ATT ERROR - CDU DAC OUT 

-I.T8*0.18 VRM8 

6.2.20.2.24 Insert In K146 




' a. VERB 33, 

EWER 

• 


6.2.20.2.25 Observe on CRT 



' • 

a. V 66 

HOI 

Flashing 


b. R1 


-00135 


c. R2 


400135 


d. R3 


-00160 
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6.2.20.2.26 Record CRT indications 

a. CO 2279 ROLL ATT ERROR - CDU DAC OUT -M8=fcCLl6VRMS - 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT +1,78±U* 18 \HM8'r ; 

C. 00 2249 YAW ATT ERROR - CDU DAC OUT -2; 11±D.21VRM8 e - 

6.2.2Q.2.27 Insert in 10.48 

a. VERB 33, ENTER 

6.2.20.2.28 Observe on CRT 


a. V 06 

b. R1 

c. R2 

d. R3 


lfOl 


Flashing 

-00160 

400160 

-00384 


6.2.20.2.29 Record CRT indications 


a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. OG 2219 FITCH ATT ERROR - CDU DAC OUT 

c. CO 2249 YAW ATT ERROR - CDU DAC OUT 

6.2.20.2.30 Insert in KL48 


-2.U±0,21 VRMSs 
t9.*n±Oi2fl VRM8 3 
-5.06±D.SO VRMB^ 


a. VERB 33, ENTER 
% * 

6.2.20.2.31 Observe on CRT 


a. V 06 N01 

b. R1 

c. R2 

d. R3 


Flashing 

-00384 

400384 

-00385 


6.2.20.2.32 Record CRT indications 


a. 00 2279 

b. OG 2219 

c. CG 2249 


ROLL ATT ERROR - CDU DAC OUT 
PITCH ATT ERROR - CDU DAC OUT 
YAW ATT ERROR - CDU DAC OUT 


6.2.20.2.33 Insert in KL48 


-S.OfiaOiWVRMS 5 
♦5.06* <h 50VRM8 23 
-6.66±0.50 VRM6 ^ 


a. VERB 33, ' ENTER 


6.2.20.2.34 Observe on CRT 


V 06 

HOI 

Flashing 


R1 


-00385 


R2 


400385 


R3 


400000 



__ m 
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6.2.20.3 TVC Test 


6.2.20.3.1 The O/N Autopilot Control and 3PS Ready discretes shall he 
applied to the G/N interface. 

6.2.20.3.2 Set the OPTICS MODE selector on the Indicator Control panel 
to MAN. 

6.2.20.3.3 Insert In JCL48 


a. VERB 33, ENTER 


6.2.20.3.4 Observe on CRT 



a. V 01 

b. R1 

c. R3 

N 10 

Flashing 

X7373 

00030 

6.2.20.3.5 

Insert In 10.48 




a. T 33 

ENTBt 


6.2.20.3*6 

Observe on CRT 




a. V 01 

b. R1 

c. R3 

NOUN 10 

Flashing 

37777 

00031 

6.2.20.3.7 

Insert In 10.48 




n. V 33 

EJTTHt 


6.2.20.3.6 

Observe on CRT 




•. voo 

b. R1 

c. R2 

d. R3 

N 03 

Flashing 

400385 

-00305 

400003 

6.2.20.3.9 

Record CRT Indications 



a. 00 3722 

TRUNNION CDU 

DAC OUTPUT 


b. CG 3721 SHAFT CDU DAC OUTPUT 
6.2.20.3.10 Insert In 10.40 


+ 16 . + 10 .mi ;00 VRMS 
-^•^-io*mia0o vrms 


a. VERB 33, ENTER 
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6.2.20.3.11 Observe on CRT 


a. V 90 N 03 

Flashing 


b. Ri 

400384 


c. R2 

-00384 


d. R3 

400003 


e. HO ATT 

OFF 


6.2.20.3.12 Record CRT Indications 



a. 0G 3722 * TRUNNION CDU DAC OUTPUT 

*510.12*1.00 VRM& 3 

b. 0G 3721 SHAFT CDU DAC OUTPUT 

-10.1241*00 VRMflcs 

6.2.20.3.13 Insert In 10.48 



a. VERB 33, ENTER 



6.2.20.3*14 Observe on CRT 



a. V 06 N 03 

Flashing 


b. Rl 

400160 


c. R2 

-00160 


d. R3 

400003 


6.2.20.3*15 Record CRT indications 



a. CO 3722 TRUNNION CDU DAC OUTRJT 

4*4.22*0.42 VRMBees 

b. 00 3721* SHAFT CDU DAC OUTPUT 

-4.3240.42VRM6ces 

6.2.20.3*16 Insert in KL48 



a. VERB 33, ENTER 



6.2.20.3*17 Observe on CRT 



a. Y 06 N 03 

Flashing 


b. Rl 

400135 


c. R2 

-00135 


d. R3 

400003 


6.2.20*3*lB Record CRT Indications 


) 

a. 0G 3722 TRUNNION CDU DAC- OUTPUT 

**. 56±9 i *3B VRMS 

b. CG 3721 SHAFT CDU DAC OUTPUT 

5640.-30 VRMS J 


6.2.20.3.19 Insert In Kl48 


a. VERB 33, ENTER 
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6.2.20.3.20 Observe on CRT 


V0« 

N 03 

Flashing 

R1 = 


400090 

R2 


-00090 

R3 


400003 


6.2.2Q.3.21 Record CRT indications 


a. 00 3722 TRUNNION CDU DAC OUTPUT 40,38*0.24 VRMSs 

b. 00 3721- SHAFT CDU DAC OUTPUT —2*38*0.24 VRMS ^ 

6.2.20.3.22 Set the OPTICS C0NTR0LIZR SPEED Switch on the Indicator Control 
panel to HI. 

6.2.20.3.23 Insert in K148 

a. VERB 33,ENTER 
6.2.20.3*24 Observe on CRT 


a* V 00 I 03 Flashing 

b. R1 -*00000 

c. R2 400000 

d. R3 -*00003 * 


6.2.20.3.25 While holding the Optics Hand Controller up and left (45*) no 
longer than .10 seconds, record CRT indications. 

a. CO 3722 TRUNNION CDU DAC OUTPUT 0*00*9,13 VRMS 3 

b. 00 3721 SHAFT CDU DAC OUTPUT 0*00*0.12 VRMS s 

6.2.20.3.26 Insert in KL48 

a. VERB 33, ENTHl 

6.2.20.3.27 Observe on CRT 


V 06 

N 03 

Flashing 

R1 


-00090 

R2 


400090 

R3 


400003 


6.2.20.3.26 Record CRT indications 

VRM8; 
42*88*0.24 VRMB 3 


1B6 


a. CO 3722 TRUNNION CDU DAC OUTPUT 

b. CO 3721 SHAFT CDU DAC OUTPUT 
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6.2.20.3*29 Set the OPTICS MOTE Switch on the Indicator Control panel to ZERO 
for 30 seconds, then return to MAN. 


6.2.20.3.30 Insert in KL48 


a. VERB 33, ENTER 
6.2.20.3*31 Observe on CRT 


a. V 0« 

E 03 

Flashing 

b. R1 


-00135 

c. R2 


•►00135 

d. R3 


400003 

6.2.20.3*32 Record CRT indications 


a. 00 3722 TRUNNION CDU DAC OUTPUT 

b. 0G 3721 SHAFT CDU DAC OUTPUT 

6.2.20.3.33 Insert in KL48 



a. VERB 33, 

ENTER 


6.2.20.3.34 Observe an CRT 



n* V Oft 

N 03 

Flashing 

b. R1 


-00160 

c. R2 


400160 

d. R3 


400003 

6.2.20.3.39 Record CRT Indications 


a. CO 3722 

TRUNNION CDU DAC OUTPUT 

b. CO 3721 

SHAFT CDU DAC OUTPUT 

6.2.20.3.36 Insert in 1048 



a. VERB 33, 

ENTER 


6 . 2 .&O. 3.37 Observe on CRT 



•* V Oft 

N 03 

• Flashing 

b. R1 


* -00384 

c. R2 


400384 

d. R3 


400003 


.-*3.66± 9.36 VRMS 
•+8.56*0, 3ft VRMS 


-•*4.22*0,42 VRMS :? 
l +4.22±0-.4B VRM8 ' 
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6.2.20.3*33 Record CRT indications 

a. 00 3~22 TRUNNION CIXJ DAC OUTPUT -10.12*1.00 VRMS 

b. CG 3721 SHAFT CIXJ DAC OUTPUT *10.12*1,00 VRM8 ' 

6.2.20.3*39 Insert in KL48 

a. VERB 33 v ENTER 
6.2.20.3.40 Observe on CRT 

a. V 00 N 03 

b. R1 

c. R2 

d. R3 

6.2.20.3*41 Record CRT indications 

a. CG 3722 TOUNNI0N CDU DAC OUTPUT ' —10.12*1.00 VRMS » 

b. 00 3721 SHAFT CDU DAC OUTPUT +10.12*1;00 VRSM— 

6.2.20.3*42 Insert in K146 

ENTER 
ENTER 
ENTER 
ENTER 
ENTER 
ENTER 


a. V 34 

b. V 40 N 20 

c. 7 41 N 20 

d. *00000 

e. 400000 * 

f. 400000 


Flashing 

-OO385 

400385 

400003 


f 
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CG 2219 1 

2220 1 
2221 1 

2249 1 

2250 1 

2251 1 

2279 * 

2280 1 
2281 i 

2300 1 
3011 2 
3021 I 

3117 1 

3118 1 

31^0 1 
31^5 1 

3150 Xx 
3155 1 

3160 1 
3170 l 

3721 1 

3722 2 

4300 2 

6020 1 
6021 1 

2301 1 

CG 1021 1 

CG 1031 1 


Nomenclature 

PITCH ATT ERROR - CDU DAC o/P 5-06 ± 0.5 VRMS 6 17° 

IG CDU FINE ERROR 0.0 ± 0.07VRMS 6 null 

IG CDU COARSE ERROR 0.0 ± 0.68 VRMS ©null 

YAW ATT ERROR-CDU DAC 0/P 5*06 ± 0.5VRMS S 17° 

MG CDU FINE ERROR 0.0 ± 0.07VRMS £ null 

MG CDU COARSE ERROR 0.0 ± 0.68VRMS £ null 

ROLL ATT ERROR-CDU DAC 0/P 5.06 ± 0.5VRMS 617* 

OG CDU FINE ERROR 0.0 ± 0.07 VRMS 2 null 

OG CDU COARSE ERROR 0.0 ±0.68 VRMS 

PIPA TEMPERATURE 130.3*1.6* F Operate Mode 

^ TRUNNION CDU FINE ERROR 0.0 ± O.OfVRMS £ null 

SHAFT CDU FINE ERROR 0.0 ± 0.07VRMS £ null 

SXT SHAFT SERVO ERROR IN PH 2 VRMS max 
SXT TRUNNION SERVO ERROR IN PHASE 2 VRMS max 
SXT SHAFT TACH c/P 3.3 ± 1.3VRMS @ HI Rate 

SXT SHAFT MTR CONTROL WINDING 3.3 ± 1.3VRMS @ Hi Rate 

SXT TRUNNION TACH o/P 3.3 ± 1.3VRMS £ Hi Rate 

SXT TRUNNION MTR CONTROL WINDING. 0.85 ± 0.35VRMS 


G&N Test 
Requirement 


PSAAM and/or SCA 
Uncertainty % of 
Full Scale 


SCT SHAFT TACH O/P 
SCT TRUNNION TACH o/P 
SHAFT CDU DAC O/P * 

4 TRUNNION CDU DAC O/P 
' CMC TEMP 

PIPA CAL MODULE TEMP 

IMU 800 cpe 5* TJMP (PSA) 

IRIG TEMPERATURE 

♦14V CMC SUPPLY NOISE RMS 

♦4 CMC SUPPLY NOISE RMS 


\ 0.85 ± 0.35VRMS 

at Hi Rate 

3.3 ± 1.3 VRMS £ Hi Rate 
0.85 ± 0.35VRMS @Hi Rate 
10.1241.00 VRMS ei7* 
10.1241.00 VRMS £ 17* 

87.5442.5* F 
72.5dfc27.3TF 
80430*F 

135 ± 2.5 # f in Operate 
1.0 VRMS max 
ft. 0 VRMS max 


PSAAM OUTPUT la (he source of Link 1 signals 
SCA OUTPUT is the source of Link 2 signals. 
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ADDENDUM I 

SCOPE: The following changes are required to make ND1002325 applicable as G6N System 
technical support documentation for CSM 101. 

Addition 1: Paragraph 6.2.7.2.7. Add the following* 

During this 12 minute period monitor IG TORQUE MOTOR CURRENT 
(CG 2120) on the CRT, This measurement shall not exceed 0,125 amp. 

Addition 2: " Paragraph 6.2.7.3.5, Add the following* 

During this 12 minute period monitor OO TORQUE MOTOR CURRENT 
(CG 2180) on the CRT. This measurement shall not exceed 0.125 amp. 

Addition 3: " Paragraph 6.2.7.4.5. Add the following: 

During this 5 minute period monitor MG TORQUE MOTOR CURRENT 
(CG 2150) on the CRT. This measurement shall not exceed 0.126 amp. 

Addition 4: Add paragraph 8.2.4.14 to read me fellow*:' * .-t !*** I PV 

f .2.4.14 On the Event Recorder verify that the OKU HTR CufrxentOdfecrete 
(C Q2302) sad IMU Blower current discrete (CG 2303) are ON fcnay cycle OFF 
momentarily.) 

Addition 5: ' Paragraph 6.2.13.6. Add die following step prior to 6.2.13.6: 

During the Trunnion Slew Rate Test HI Speed (6.2.13.6) monitor and 
verify the following signals on the CRT. 

Signal Requirement 

a. SXT TRUNNION TACH O/P (CG 8150) 3.3*1.3 VRMS 

b. SCT TRUNNION TACH O/P (CG 3170) -0.85*0.35 VRMS 

Addition 6: r r Paragraph 6.2.13.9. Add the following step prior to 8.2.13.9: 

During the Shaft Slew Rate Test - HI speed (6.2.13.9) monitor and verify 
the following signals on the CRT. 

Signal Requirement 

a. SXT SHAFT TACH O/P (CG 3140) *.3*1.3 VRMS 

b. SCT SHAFT TACH O/P (CG 3160) -3.3*1.3 VRMS 

Addition 7: 1 Paragraph 6.2.13.18. Add the following step prior to 6.2.13.18: 

During the Trunnion Slew Rate Test LO Speed monitor and verify the following 
signal on the CRT. 

Signal Requirement 

a. TRUNNION CDU FINE ERROR (CG 3011) *. 07 VRMS MAX. 
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Addition 8: ' , paragraph 6.2.13.21. Add the following step prior to 6.2.13.21: 

During the Shaft Slew Rate Teat LO Speed Monitor and verify the following 
signal on the CRT. 

Signal Requirement 

a. SHAFT CDU FINE ERROR (CG 3021) A. 07 VRMS MAX 

Addition 9: < Paragraph 8.1.2.1. Add new paragraph 6.1.2.1.5 as follows: 

Data from the on board tape recorder shall be made available and the 
following signals verified. 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

O. VIB NB YAW (CG 6003) 

Addition 10: Paragraph 6.2.1.6.6, add to the first sentence die following: 

... PIPA TEMP (CG 2300) and IRIG TEMP (CG 2301) on the CRT. n 
Paragraph 6.2.3.1, add 6.2.3.1.13 as follows: 

"30 minutes after the application of IMU OPERATE power record IRIG TEMP 
(CG 2301) displayed on the CRT” 

Paragraph 6.2.3.1.14, add to the first sentence the following: 

”.... PIPA TEMP (CG 2300) and HUG TEMP (CG 2301 every...." 

Paragraph 6.2.3.1.15 change to read as follows: 

”When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP and IRIG TEMP. PIPA TEMP shall be 130.5* ±1.5*F. 
IRIG TEMP shall be 135* ± 2 . 5°F. PIPA TEMP shall be within 0. 5*F of that 
recorded in 6.2.3.1.12 and 6.2.1.5.4. IRIG TEMP shall be within 0.5*F of 
that recorded in 6.2.3.1.13”. 

Paragraph 6.2.5.2.16 Add foe following to Table VI: 


*14 CG 2301. IRIG TEMPERATURE' 
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ADDENDUM II 

Scope: Hie following changes are required to make ND1002325 applicable as G&N System 

technical support documentation for systems containing SUNDIAL C test ropes. Refer to 

Drawing 2014999 to define further which test ropes and jumper modules shall be installed. 

Change 1: Paragraphs 6.2.9.1.4, 6.2.9.2a t 6.2.9.3a, 6.2.9.5a, 6.2.9.6a, 6.2.9.7a, 

6.2.9.8, 6.2.9.10a, 6.2.9.11a, 6.2.9.13a, 6.2.9.15a, 6.2.9.16a, 6.2.9.22. 

In each of these paragraphs change "VERB 06 NOUN XX flashily" to "VERB 
33 NOUN XX flashing. " 

Change 2: Paragraphs 6.2.21.2.2a, 6.2.21.2.4a, 6.2.21.2.7a, 6.2.21.2.10a, 6.2.21.2.13^ 
6.2.21.2.16a, 6.2.21.2.19a, 6.2.21.2.22a, 6.2.21.2.25a, 6.2.21.2.28a, 
6.2.21.2.31a, 6.2.21.2.34a, 6.2.21.2.37a, 6.2.21.3.8a, 6.2.21.3.11a, 
6.2.21.3.14a, 6.2.21.3.17a, 6.2.21.3.20a, 6.2.21.3.24a, 6.2.21.3.27a, 
6.2.21.3.31a, 6.2.21.3.34a, 6.2.21.3.37a, 6.2,21.3.40a, In each of these 
steps change ta V06” to "V33". 

Change 3: Paragraph 6.2.16.7.19 Change FROM: On K-148 enter the following sequence: 


VERB 81 

00407 

77757 

VERB 21 

00411 

00020 

VERB 33 


NOUN 01 


NOUN 01 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 


Change TO: 


On K-148 enter the following sequence: 
NOUN 01 


VERB 21 
02502 
77757 
VERB 21 
02504 
00020 
VERB 33 


NOUN 01 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 


Change 4: Paragraph 6.2.16.7.33 Chai«e FROM: On K-148 enter the following sequence: 

NOUN 01 


VERB 21 
00405 
00020 
VERB 21 
00407 
77757 
VERB 33 


NOUN 01 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 
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Change 4 


Chaise TO: On K-148 enter the following sequence: 

(Continued) 






VERB 21 NOUN 01 

ENTR 



02500 


ENTR 


' 

00020 


ENTR 



VERB 21 NOUN 01 

ENTR 



02502 


ENTR 



77757 


ENTR 



VERB 33 


ENTR 
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r nd- igfrag - -tfcrt tcr^km^r—- w |us Ag e 'inter ■: 


€.2.1.4.10 Initiate CMC anll-ebook by nnterlaf tbt followtag NqmN late tin E-atait: 

VERB 21, NOUN 27 ENTER 
77777, ENTER 
«. VERB 10 NOUN 01 ENTER 
d. 1060, ENTER 

0.2.1.4.10.1 Monitor D6KY until R3 (BOOUNT ♦*) incremnnte twice. If an tmr In 
itolnetod, tbe following will bn displayed: 

, n. VERB 06 NOUN 01 
~b.Nl- 61102 
" 6. M - XXXXX C fVPAIL) 
i. £0 - XXXXX C (RECOUNT) 

6.2.1.4.10.2 Eater tbe following Inin tbe K-etart: 

a. VERB 21 

b. NOUN 27, preaa ENTER p^Mwtt on 

•. 60000, prana ENTER pushbutton 
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.. 

TAfiC 


;o 


6.2.2. $ Burlty Phil Tbst 

6.2.2. f.l fetor tlio following into tho K-8tort. FrtM tho PTR pushbutton 

oftor ooch ontry. 


*• 

6* 


RMTA KT loops on tho NDC 2 IS OSKT'o lilwdimto. 

V0R8 caution loops on tho NDC 2 IS annunclotor poaolo 
■loot#. VBRB 0$ mad NOUN 51 shall bo displayed oa tho NDC 
LB OC DSXI'o oad ROWS 1, 2, and 3 ohall ladieoto 00000. 


ms 21 iow 02 , mm 
01600, mam 
33777, BRS 
▼bib 23 bow 26 , mam 
okooo, mam 
01600 , mm 

00003, VTER 

nro 30 , mam 


6.2.2.1.3 


o tho ■QUA ran pushbutton on tho K-Stort. Tho RSTART 2 
onutlon loops doll extinguish. 

itor TSB 36, into tho K-8KNtf. Press tho 


pushbutton, 
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••*•0 General Turn Off and Turn On ProcgAir^ 

WOTEj Thie procedure shall be utilized any time after performii^ 5.1.3 
Prepower Application Requirements, 6.2.1, Standby Power On Test, and 
5.2.3. Operate Power on Test, to turn on or turn off the GAN System. 
Appropriate portions of this prooedire will be referenced in other tests. 

6.2.5.1 Turn Off Procedure 

CAUTION: This procedure must be performed in the sequence specifledL Fail* 
are to adtere to this sequence may require calibration of the inertial components 

6.2.5.1.1 Enter the following sequence into the K-148L 

a. VERB 41 NOUN 20, ENTER 

b. +00000 ENTR 
O. +00000 ENTR 
d. +09000 ENTR 

Verify that the GIMBAL LOCK indicator on the DSKT*s is illuminated. 

6.2.5.1.2 Set the following swlichee on the GAN Indicator Control Panel to the positions 
designated. 

a. OPTICS MODE to MANUAL 

b. CONTROLLER MODE to DIRECT 
O. CONTROLLER SPEED to LO 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

6.2.5.1.3 Set the G/N Power * IMU switch on the LEB Lightiiqr Control Panel to OFF and 
GAN IMU MN A and MN B circuit breakers on the Right Hand Circuit Breaker 
Panel to OFF (breakers pulled out). 

6.2.5.1.3.1 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 
00034 ENTR 

00000 ENTR 

Gimbal Lock and PGNS CAUTION lamp shall «>«tiiigiiU>> 

Press ENTR 

00322 ENTR 

40000 ENTR 

The NO ATT lamp shall extinguish. 


6.2.5.1.4 

6.2.5.1.5 

6.2.5.1.6 


Decrease the LIGHTS - NUMERIC8 controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the minimum brightness ■ 
OFF position. 

Set the PBAAM power switch on the PSAAM of OFF. 

Set the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 
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4.1*4.1.4 


C.U.U 


•.a.i.s.s.1 


4.1*4.1.4.1 


I.LI.U 


4.1.4.1.T 


Koorglao the GftN COMPUTER MNA and MNB breakers on dm Right 
Circuit Breaker panel (Breakers pushed la). BnUr VERB tt Me K148 asd 
prsoe Ike 1NTKR puehMMocn t Verify H4 aa**4 YBCCMC pm* eupefy 
4M»*#»C*Tjdl«ptaar« VelMgssMiaM^ieO^VDC (COlOBMpM 

td. 0 ed«^VnC 4 M ld«m.^'% -H 4 ?n<* 44 vf -J CMC pe*.vei S .uui y m 

nOTBi. RwM'iaapM^iUiiiMsi dA (iM/tfUflisMdasdirlM. 2 VY'C 
*CG I X B3ET on Ike DBKY. 

Energise the QkK IMU HTR MNA and MNB breakers on the Right Hand 
Circuit Brekker panel (breakers pushed in). Insure that the CMC ♦!§ VDC 
dieerela lamp on the Brent Modal* Is illuminated (CO 1511). 

Bet the GiN POWER AC1 and AC1 breakers on the Right Hand Cireuit Breaker 
Panel to ON (breakers pushed is), let the GAN POWER AC1-OFF-AC1 
switch to AC1. 

Bet the GIN D8KT and Display Panel brightness to the eUnimum sirteptMile 
level by maaipalatioa ef LIGHTS - NUMERICS control on both faff Hand 
olroslt breaker panel and LEB light Control p~l. 

8et/?erl{y tko following awttohea on the PSAAM. 

B. PBAAM POWER to ON 
b. INHIBIT VOLTAGE FAIL to OFF* 

Disregard all alarm Indications on the CMC DBKY panels. Enter VEBB Si 
into K141* Frees ENTER pushbutton^ Press ERROR REBET paahhatton oa 
K-fltart. AU soaeputor alarms enoapt the Glmbel Look RMontor oe the Main 


Display Console (MDC) and LEB AOC DBKY ahall clear* Verify registers 
RI* HI, and RS on the B6KY*s are cleared* 

®Bletod4J C MC eatA n eh le m e mory by On t ar i o fe e feUewli^ - eeye t p ee-tntc^ 


§•1*5.1.1.1 


C. 1.5.1.8 laitiate CMC Self-Test by entering the following into the K-8tarts 

a* VERB 11 NOUN IT, ENTER 

h* TT7TT, ENTER 

B* VERB If NOUN #1, INTER 
d. 01364, INTER 

Monitor D8KY until B1 (SCOUNTH) increments twloe. K an error to 
detected, the following will be displayed: 

a. VERB 05 NOUN 11 

h. Rl - 01101 

e* B1 • XXXXX o (IF AID 
d. R3 - XXXXX o (ERCOUNT) 

Terminate 8slf»Test by entering the followli* into the E-Start* 

S. VERB 11 NOUN IT, ENTER 

b. 40000, ENTER 

___Page it 
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6.2.5.3.5 Enftertte followti* into K143: 

a. VERB 41 NOUN 20, ENTER 

b. >00000, ENTER 

c. >00000, ENTER 

d. >00000, ENTER 

Obeerre tte NO ATT lamp lights and tte Inner, Outer, anr. Middle Gimbal angles 
are 0*1.5* aa indicated by tte CDUX, CDUY, and COUZ displays on tte CRT. 

6.2. A. 3. • Insure that tte following switches are set to tte positions indicated. 

a. CONTROLLER COUPLING to DIRECT 

b. OPTICS MODE to MAN 

O. TELESCOPE TRUNNION to SLAVE TO 8XT 
d. TRACKER to OFP 
O. CONTROLLER SPEED t o LO 
CONDITION LAMPS to ON 
UP TELEMETRY to ACCEPT 


6.2.5.3.7 


6 . 2 . 

6 . 2 . 


6 

6.1 


f. 

9- 

Deleted, 




W..¥r - H - h-K l^cHrt - 

Dr pools, 

GIN Operational Teat 
Initial Conditions 


P rocee d with this test if tte Operate Power On Test of 6.2.3 or tte Turn on 
Procedure of 6 . 2.5 has been completed and system operation has not be interrupted, 
If system operation has been interrupted, perform tte Turn On Procedure of § 

6 . 2.6.2 before proceeding. 

6.2.6.1.1 Enter tte fallowing into K-146: 


a. TERR 01 NOUN 10, ENTER 

b. 00003, ENTER 

Record R1 • AAAAA and tte time of day 

6.2.6.1.2 Enter tte following into K-146. 

a. VERB 21 NOUN 02, ENTER 

b. 01300, ENTER 

0. AAAAA, ENTER (from 6.2.6.1.1) 
d. VERB 06 NOUN 02, ENTER 
O. 01300, ENTER 
Record R1 - BBBBB 

6.2.6.1.3 Perform tte following calculations: 

•• 2L$ill ■ CC. C (hours in high order scaler Channel ( 

3600 
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5.4 Teat Sequence 

5.4.1 The teat sequence normally ahould follow the flow outlined by Figure 1 
in the order apecffied exoept 5.2.5. Turn On and Turn Off procedure, 
which may be performed aa the requirement ariaea. 

TABLE I GiN TESTS 


Paragraph No. 


Prepower Application Teats (Part of GIN 
Installation OCP) 

Application of Standby Power to GIN 8ystem 

CMC Operational Teat 

Operate Power On Teat 

GIN Power Supplies Teat 

General Tlirn Off and Turn On Procedure 

GIN Operational Test 

Glmbal Friction Teat 

GIN Panel Brightness 5 Lamp Teat 

Sem i-Autom atic Mode Control Test 

Zero Optica Teat 

Optics Coordinate Transformation Control Teat 

Option Functional Teat aoy Test 

Optica Slew Rata Teat 

Stabilisation Loop Step Response Test 

IRIG Scale Faster Teat 

IMU Performance Teat 

Fine Alignment Teat SXT-NB-IMU 

Gyrooompasslng Teat 

Voltage Margin Test 

S/C Control 5 Display Test 


Page 8 







APOLLO GW Specification 
ND1002325 REV H 




*4 

3 


ll 































































north AMeRiCAN aviation, inc. APOLLO GAN Specification 

■PACK and INFORMATION SYBTtMS DIVISION ND1002325 REV I 

**•«* WAUCWOOO •LVO OOWNCV CAilfOKNIA ^ T • 


. COOC IOIMT. NO. 039S3 











6.1.1.5 

6.1.1.6 


6.1.2 
6.1.2.1 
6.1.2.1.1 

6.1.2.1.2 

6.1.2.1.3 
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A warmup period of 1 hour with OPERATE power applied shall be required 
prior to performing any test in which gyro and accelerometer parameters 
are measured, and 15 minutes warmup prior to any test in which precision 
amplitude and frequency power supply checks are made. 

The following Command Module switches shall be in the position shown 
unless specifically directed otherwise In a procedural function. 

a. UP TLM switches on the LEB GW Control Panel and MDC Panel 2 
shall be set to ACCEPT. 

b. LAUNCH VEHICLE - GUIDANCE switch on MDC Panel 2 shall be 
set to IU. 

o. The SC CONT switch on MDC Panel 1 shall be set to CMC. 

d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e. The A V CG switch on MDC Panel 1 shall be set to CSM. 

f. The LIGHTS-INTEGRAL control on the LEB Lighting Control Panel 
and the Left Hand Circuit Breaker panel shall be set to the mi nimum 

M brightness - OFF position. w 

The following optical reference alignment requirements shall be demonstrated. 
GIN Installation Qualification Fixture 

The SXT Optical Reference No. 1 (Azimuth Autoset) LOS shall be located 
approximately 40 degrees (CW when viewed from above) from the SCZ axis 
measured in a horizontal plane. At this position, the Optical Reference 
be capable of being viewed through the SXT ST LOS. 

The SXT Optical Reference LOS position with respect to the horizontal plane 
shall be known to within 5 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 

The 3XT Optical Reference No. 2 LOS shall be located approximately 80 
degrees from the SXT Optical Reference No. 1 (40 degrees from S/C Z axis) 
measured in a horizontal plane. At this position, the Optical Reference shall 
be capable of being viewed through the SXT STAR LOS. 
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HII 11 EZEI 


6.1.3.3 PolArity sad Voltage Ctock ea fl/C Ftvir 

6r 1«3«3«1 Perform s voltage aad polarity check of the 0*X 8 /C pover hy 

perforalag the nas urnf ladlcated iji Table II. Set the followlag 
switches to the position ladlcated. 

o« 0/V POWER-OPTICS witch ea the LEB Ligfatiag Central 

Paael to OX. 

b. 0/1 POWER - BO switch or the USB Ligfatiag Central 
PmmI to OX. 

o. o/l POWER switch os the Right Bud Circuit Breaker 
Paael to AC 1 . 


Per each aeesuroaemt la Table U set the ladlcated elrcult breaker 
ea the Right H e art Circuit Breaker Peael te OH (breaker pushed 1b)r 
After each aoasu r—at returm the elxcult breaker to OFF (broakor 
pulled out). 


TABU H. 


POLARITT h VOLTAGE HEQUIREMEKTS 
FOR S/C POWER. 


10 


He. Circuit Breaker 

Polarity h Coaaoctor 


Pla Ho. 


Reaulroaeats 

ccm-urr m a 

Ewr 

Pl-1 

High 

Pl-2 

♦ 20.8 4- 371)0 

OPTICS NH A 

Pl-lb 

Pl-7 

♦28.8 7 3VDC 

B«J Ml A 

Pl-15 

Pl-9 

428.8 7 3VDC 

* 

Pl-16 

Pl-10 

428.8 7 3VDC 

BCJ HTR Ml A 

Pl-3 

Pl -8 

426.8 7 3VDC 

. COMPUTER Ml B 

P2-1 

P2-2 

420.8 7 3VDC 

OPTICS Ml B 

P2-14 

P2-7 

428.8 7 3VDC 

B*J MX B 

P2-15 

P2-9 

428.8 7 3VDC 


P2-16 

P2-10 

426.8 7 3VCC 

BfJ HTR Ml B 

P2-3 

P2-8 

428.8 7 3VDCJ 

POWER AC 1 

Pl-lB 

Pl-17 

115 4 4 VAC 

Set O/X POWER switch ea 



bOO~4 7 cps 

f 

| 

I 

o 

n 


Breaker Peael te AC 2. 




POWER AC 2 

Pl-lB 

Pl-17 

115 4 4 VAC 




boo 4 7 epe 
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POWER C0HHBCTQRS 


?st So. 

Fron 

To 

Requirements (ohms 

1 

Jl-15 

Jl-6 

1000 to infinity 

2 

Jl-15 

Jl-14 

1000 to infinity 

3 

Jl-15 

Jl-1 

1000 to infinity 

4 

Jl-15 

Jl-18 

5 nog to infinity 

5 

Jl-15 

Jl-16 

0.0 to 0.5 

6 

Jl-15 

Jl-3 

0.0 to 0.5 

7 

Jl-15 

J2-15 

0.0 to 0.5 

8 

Jl-14 

J2-14 

0.0 to 0.5 

9 

Jl-1 

J2-1 

0.0 to 0.5 

10 

Jl-6 

J2-6 

0.0 to 0.5 

11 

Jl-16 

J2-16 

0.0 to 0.5 

12 

Jl-3 

J2-3 

0.0 to 0.5 

13 

Jl-14 

Jl-6 

1000 to infinity 

14 

Jl-1 

Jl-14 

1000 to Infinity 

13 

* Jl-1 

Jl-6* 

0.0 to 2.0 : 

16 

Jl-18 

Jl-6 

5 Mg to infinity 

17 

Jl-18 

Jl-14 

5 neg to infinity 

18 

* Jl-18 

Jl-1 

5 neg to infinity 

19 

* Jl-2 

Jl-1 

2.6 to infinity 

20 

Jl-9 

Jl-15 

1.1 to infinity 

21 

Jl-10 - 

Jl -16 

1.1 to infinity 

22 

Jl-7 

Jl-14 

2.8 to infinity 

23 

Jl-8 

Jl-3 

3*7 to infinity 

24 

Jl-17 

Jl-18 

5 to 20 

25" 

J2-2 

J2-1 

2.8 to Infinity 

26 

J2-9 

J 2-15 

1.1 td infinity 

27 

J2-10 

J2-16 

1.1 td infinity 

26 

J2-7 

J2-14 

2.6 to infinity 

29 

J2-6 

J2-3 

3.7 to infinity 


6.1,3.5 Disconnect the tsst cable connectors J1 and J2 from (MJV power connectors 

56P30 sad 5&31* respectively. Nate Q4R connector 5&30 to S/C connector 
003WU345 and nate 04H connector 56 P 3 I to s/C connector C03W1J346. 

Mate 04M oonnector 56P32 to S/C connector C03WU347. 
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9.9.1.4.10 Initiate CMC self-check fay entering the following sequence into the K-start: 
a. VERB 21 t NOUN 27 ENTER 

h. 77777, ENTER 1 

C. VERB IS NOUN 01 ENTER 
d. 1200, ENTER 

0.2.1.4.10.1 Monitor D8KT until R3 (8COUNT +2) Increments twice. U an error is 
detected, the following will be displayed: 

a. VERB 02 * NOUN SI 
fb. Rl« 91102 
C. R1-XXXXX C (SFAIL) 

4 . RJ - x*xxx c (krcount) 

0.2.1.4.10.2 Terminate the m palter donttee fayenterlng the follow ti* into the DSKY • 


^ .VERB 94, ENTER. 

H. -iC v. » / i', pi-xs.-ily ESV&1X pu^fabutt-^n 

6.2.1.4.10.3i .Enterthe toUowing fete the K-start: 


a. VERB 21 

b. NOUN 27, press ENTER pushbutton 
e. 00000, press ENTER pushbutton 








IMU HTR Heater Power On 

Enter the IMU Standby Mode of operation by engaging the IMU HTR MN A and 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in). 

Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module is 
illuminated (CG 1513). On DSKY verify TEMP light is extinguished. On the 
GUN Indicator Control Panel verify PGNS light is extinguished. 

Record the value of the following signals displayed on the CRT. 

Signal Requirement 


a. CG 1331 28V 3200 CPS 
POWER SUPPLY FEEDBACK 

b. CG 1510 ♦ 28 VDC 
STANDBY POWER 


28.6±0.6 VRMS 


28.8 (+3) VDC 


6.2.1.5.4 30 minutes after entering the JMU Standby Mode start recording PIPA TEMP 

every 5 minutes until the PIPA temperature is stabilized. The PIPA temperar 
ture shall be considered stabilized when the temperature change is less than 
0.1 deg for 30 minutes. Record the PIPA Standby Mode stabilized tempera¬ 
ture. 


On the Event Recorder, verify that the IMU HEATER Current discrete 
(CG 2302) is ON and that the IMU BLOWER Current discrete (CG 2303) is 
OFF over the PIPA Standby Temperature stabilization period (occasionally 
discretes may cycle.) 

With the eyepiece in the Eyepiece Storage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an LAN #8693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both 
the ambient and eyepiece surface temperatures and verify that the eyepiece 
surface temperature is at least 10°F above the ambient temperature. 


rOMM MtM-H-l MSV. 
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6.2.2. % DSKT Pushbutton Cheek 

6.2.2A.1 Aster the following sequence Into the IEB CMC D6KT. Press the 
ElfTJB pushbutton after each entry (denoted by E). 

a. VERB 25 BOW 01, S 

b. 01600 , E 
e. 400123, E 

d. -00%56, I 

e. -00789, 1 

6.2.2. %.2 The LEB CMC DSKT shall indicate 400123 in Rl, -00%56 in R2, and * 

-00789 in R3* 

6.2.2. %.3 Aster TOB 05, BOW Ol into the LEB CMC DSKT. Press the ENTER 

pushbutton. 

6.2.2. %.% Enter 01600 into XEB CMC DSKT. Press the BfTER pushbutton. The 

LEB CMC DSKT Shall indicate 0002% in Rl, 7766% in R2, and 77576 in 

R3. Vtrxfy. 

6.2.2. %.! EiAsrths ; 

‘ii*e r*.-n I •*.« crj?. : op in v.I.°. 

a) VERB El NOUN 01, ENTER 

b) 01600, ENTER 

o) 400123, DO NOT Press ENTER 

6.S. 2.4.6.1 Press tbs CLEAR pus h butt on. Rl shall clear. 

0.2.2.4.0 Enter 0 into the LEB CMC DSgY. I De not press ENTER. The Operator 

Error Light shall lights Lrro* Li^at shall light. 

0.2.2.4.6.1 Press the RESET pushbutton. The Operator Error light shall extinguish. 

6.2.2.4.7 Enter the following eequence Into the LEB CMC D8KY. Press the ENTER 
pushbutton as Indicated. The KEY Release Light shall light. 

a) VERB 10, NOUN 20, ENTER 

b) VERB 

0.2.2.4.7.1 Press the KEY RELEASE pushbutton. The Key Release Light shall extinguish. 
0.2.2.4. 7.2 Enter VERB SO, Into the LEB CMC DKSY. Press the ENTER pushbutton. 


NOTE: 0.2.2.4.8 does not apply to 2TV-1, 
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6.2.2.4.8 Enter the following sequence Into the LEB CMC DSKY.to check the proceed 
interface of the STBY pushbutton. 

a) VERB 11 NOUN 10, ENTER 
V 00032, ENTER 

Verify Rl * 7XXXX. Press and hold the STBY pushbutton and verify 5XXXX 

dtsplayteHn Rli> »ptuihbuttonuoiice and verify that *iiXXXX” is displayed 

Itelease tBe Sl^V pushiJuitoii anjverify 7XJ0Cfc^ptiare<l'in 
VLk^ 34 sum! press the ENTER pushbutton. - - - ^wuttou. 

6.2.2.4.8 Repeat of 6.2.2.4.1 through 6.2.2.4.ft. using the MDC CMC D6KY. 

fb e ees u ltw <>h»U w -a* Kpe^ tfteri . 2 

6.2.2^5 Uplink and Downlink Checks. 

6.2*2.5.1 Enter VERB 36 into K148. Press the ENTER pushbutton, then press 
ERROR RESET pushbutton. 

6.2.2.5.2 Enter the following sequsnos into K148. Press the ENTER pushbutton 
after each entry. 

a. VERB 26 NOUN 01 ENTER 

b. 01800, ENTER 

c. 00000, ENTER 

d. 77777, ENTER 

e. 07254, ENTER 

f. VERB 05 NOUN 01, ENTER 

g. 01600, ENTER 

6.2.2.5.S CMC Registers Rl, R2, and R3 display on the CRT shall indicate 00000, 
77777, and 07254, respectively. 

5.2.2.6.4 Set/verify that the UP TLM switch on the Main Display Panel is set to 

ACCEPT and ttet the UP TLM switch on the GAN Control Panel is set to 
BLOCK. 

Verify that the BLOCK UPLINK discrete is ON. tjRT 1* ON. 

6.2.2.5.5 Execute the Block Uplink Override R-START to enable data to be sent via 
K-START. On K-148 insert VERB. Verify that the VERB indication on the 
DflKYv and'ORJ does not efcange. x the DSKY and CUT docs not change. 

6.2.2.5.6 Set the UP TLM switch on the GAN Indicator Control Panel to ACCEPT. 
Verify that the BLOCK UPLINK discrete is QFF^t r id < 

6.2.2.5.7 On K-148 insert VERB 01. Verify that the VERB indication on the D6KV 
and CRT is 01. 
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*. 1 . 2 .5.0 Set the UP TLM ewltch on the MAIN DISPLAY Panel to BLOCK* Verily 
that the BLOCK UPLINK discrete te OM.U&T in u«. 

6.2.S. 6.0 On K-140 Insert VERB. Verier VERB indionttan en the D6KY end CRT 
does not eknnfe. 

0.2.1.5.10 Set the UP TLM ewttch on the MAIN DISPLAY Pnnel to ACCEPT. 

^ver&<ie*A UPLINK dlMxvto * OFF«fl l Oh i t oi fh e Block Uplink 

0.1.1.5.11 On K-148 ineert VERB 90. Preee the ENTER jmehbotton. 
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6.2.2.11 1 Mark and Mark Reject pushbutton test. 


6.2.2.11.1 On the G6N Indicator Control panel press and hold MARK pushbutton. 

; ;.2.2.11.2 - . t»r.' c-« rV ■ » 

.1 r X jJ. 

Kv,- i « v* i. a 
* ro$ S'.lt ilj'w-. * 

Pr«s .. r’i ni',y. T 


6.2.2.11.2 

6.2.2.11.6 

6.2.2.11.4 

6.2.2.11.6 

6.2.2.11.6 


Enter the following on K-148. 

VERB 11 NOUN 10 ENTER 
00016 ENTR 

Observe that DSKY Row 1 displays 00040. 

Release MARK pushbutton 

Obserre that DSKY Row 1 displays 00000. 

Press and hold the REJECT pushbutton on the GtN Indicator Control Panel. 


6.2.2.11. Y On the DSKY observe 
VERB 05 NOUN 31 
ROW 1 - 00112 
Prog Alarm lamp Is lighted 
Press ERR RSET 


6.2.2.11.6 Observe that DSKY Row 1 displays 00100. 

6.2.2.11.9 Release the REJECT pushbutton. 

6.2.2.11.10 Observe that DSKY Row 1 displays 00000. 

6.2.2.11.11 On the DSKY Perform the followli* operation: 
VERB 36 ENTR 


6.2.2.12 Minimum Impulse Controller Input Test 

6.2.2.12.1 Enter the following Into the DSKY. 

a. VERB 11 NOUN 10, ENTR 

b. 00032, ENTR . 

6.2.2.12.2 8et the Minimum Impulse Controller on the Indicator Control Panel to the 
following position and observe R1 of the DSKY for the proper Indications. 


MIC Position 

a. Up 

b. Down 

c. Left 

d. Right 


R1 DSKY Indication 

77775 

77776 
77737 
77757 
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Operate Power On Teat 
IMU Operate Power ON 

CAUTION: The sequences specified in this test must be adhered to. 
Deviations may necessitate recalibration of the inertial components. 

NOTE: Disregard the GIMRAL LOCK indicator until the completion 
of step 6.2.3.1.6. 

The following Command Module switches and circuit breakers shall 
be in the following state: 

Right Hand Circuit Breaker Panel 

a. GUIDANCE/NAVIGATION COMPUTER MN A and MNB breakers on 
(Pushed in) 

b. GUIDANCE/NAVIGATION IMU HTR MN A and MN B breakers om • 
(pushed in) 

e. GUIDANCE/NAVIGATION IMU MN A and MN B breakers off (pulled out) 

d. GUIDANCE/NAVIGATION OPTICS MN A and MN B breakers off 
(pulled out) 

LEB Lighting Control Panel 

e. G/N Power - IMU set to OFF 

f. G/N Power - Optics set to OFF 

2 Switches and selectors on the G6N Indicator Control Panel shall be set 
as follows: 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE TO MAN 

c. OPTICS COUPLING TO DIRECT 

d. OPTICS SPEED to MED 

e. OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position. 

3 Adjust the Command Module MDC and LEB Lighting Controls to 
minimum intensity for proper readout of GIN displays. 
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6.2.3.1.4 8et up the ACE analog recorders to monitor the following measurements 
(set chart speed to 5 mm/sec): 

a. CO 2117 IGA Servo Error In Phase 

b. CG 2177 OGA Servo Error In Phase 
o. CO 2147 MGA Servo Error In Phase 

d. CG 2112 IG IX Resolver Output Sin 

e. CG 2172 OG IX Resolver Output Sin 

f. CG 2142 MG IX Resolver Output Sin 

g. CG 1040 +120 VDC PIPA Supply DC Level 

CAUTION: Before proceeding, Insure that the G ft N System has been 
operating In the STANDBY MODE (power configuration as defined In 
6.2.3.1) for a minimum period of 2 hours. Exceptions to this require* . 
ment are noted In 6.2.5.2.9. 

CAUTION NOTE: If the requirements of 6.2.3.1.6 are not met, remove 
IMU operate power Immediately by placing the G/N POWER-IMU switch 
on the LEB Lighting Control Panel to OFF. 

6.2.3.1.5 Perform the following sequence: 

a* Turn on the IMU MN A and MN B circuit breakers on the Right 
Hand Circuit Breaker Panel (breakers pushed In). 

b. Start Analog Recorders. 

c. Place G/N Power - IMU switch on the LEB Lighting Control Panel 
to IMU (switch toggle up). 

6.2.3.1.6 Immediately begin monitoring the following measurements. 

a. The IMU Operate Power Is +28.8+3 vdc (CG 1500). Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained and that a no 11 
la achieved within 10 seconds of power application In 6.2.3.1.5 on the 
following measurements: 

CG 2112, IG IX Resolver Output Sin 
CG 2142, MG IX Resolver Output Sin 
CG 2172, OG IX Resolver Output Sin 

0i Deleted. 7 ^, 'WP***A >1* +; % +7 

- • .7 r-SUM^T* *•»*-. -a. 1 . 

d. On the CRT, verify the abeenoo of die+120 VDC PIPA supply (6701040) 

. for a period of 90+10 seconds following power application in 6.2.3.1. 

After approximately 100 seconds, the voltage shall read +120+6 VDC. 

• *;-» /• ^ v<- , .u /..o. 
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6.2.3.1.7 


6.2.3.1.8 

6.2.3.1.6 
6.2.3.1.10 


6.2.3.1.11 


0.2.3.1.14 

6.2.3.1.13 

6.2.3.1.14 

6.2. 3.1.13 


Insure that the following alarm lamps are not lighted on GUN LEB Display 
Panel. 

‘a. CMC Warning 
b. 238 Warning 
c* PGN8 Caution 

Verify that the PROGRAM ALARM lamp on the DSKVa does not light with 
VERB 05 NOUN 31 and R1 - 00213 displayed. 

The OG, IQ, and MQ CDJJ angles shall be 00000*00150. Verify on CRT. 
Enter the following into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. 400000, ENTER 
O. 400000, ENTER 
d. 400000, ENTER 

Verify that the following secondary power supply voltages are not fl—Mug 
on the CRT display. 

Table VL Seoondarv Power Supply Voltages 


Mess. 

Signal 

No. 


ICO 1046 

4120 VDC PIPA SUPPLY 

2 CO 1051 

- 420 VDC PIPA SUPPLY 

3 CO 1053 

. -20 VDC PIPA SUPPLY 

4 CO 1070 

44 VDC CDU SUPPLY 

6 CG 1100 

-28 VDC ELECTRONICS 

6 CO 1020 

414 VDC CMC SUPPLY 

7 CO 1030 

44 VDC CMC SUPPLY 

8 CO 1201 

IMU 28V 800 CP8 1 pet 0 ph 

9 CO 1202 

IMU 28V 800 CPS 5 pot ph A 

10 CO 1203 

IMU 28V 800 CPS 5 pot ph B 

11 CO 1331 

2. 2KC 28V SUPPLY 

13 CO 1110 

2.5 VDC TM BIAS 


Mon i t o r 4hOiJHfrA 1 tsinperehtro durtag the first to minutes aftersmtehiiot! i 
fpwn i ltwfoy Mods to fon Operate Mode. The PIPA temperature shall be 
130.5*2,0 deg F. during this period. 15 minutes after switching from Stand- 
by Bfbde to foe Operate Mode, record foe PIPA temperature. The recorded 
PIPA temperature shall be within 0.5 deg. F. of the Operate stabilized PIPA 
tohptnftnB fottmUoMMsMl"' U GPEKATE power monitor an ' 1 record 
fifel4tetr Vi p every i znthTfcai fa* ! tmttr.v Verify ttmtesdb^rtadiur. 

SOrilafwl M Tempi 

every 5 inlnutes \taanBe PIPA Mmp6¥hture is , 6‘tiblliied. * Th^ PIPA tttn- 
perature shall be considered stabilized when the tejnperature change is less 
tb*h>. 10eg foi 0b mlunfos. V fcecorcf foe PtPA Operate, Mod$ fituhiUzacj tem- 
Modeita htfo g d Umpsrgtuy shall be 130.0* 
41.5dsg..y^ , . —. i> r v*s; *u •. *V 
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6.2.5 General Turn Off and Turn On Procedure 

NOTE: This procedure shall be utilized any time after performing 6.1.3 
Prepower Application Requirements, 6.2.1, Standby Power On Test, and 
6. 2.3. Operate Power on Test, to turn on or turn off the GAN System. 
Appropriate portions of this procedure will be referenced in other tests. 

6.2.5.1 Turn Off Procedure 

CAUTION: This procedire must be performed in the sequence specified. Fail¬ 
ure to adhere to this sequence may require calibration of the inertial components 

6.2.5.1.1 Enter the following sequence into the K-14& 

a. VERB 41 NOUN 20, ENTER 

b. +00000 ENTR 
O. +00000 ENTR 
d. +09000 ENTR 

On the GAN Indicator Control Panel verify PGNS light is ON. On the DSKY 
verify NO ATT Ugh* is ON. Verify that the GIMBAL LOCK indicator on the 

6.2.5.1.2 Sefrne 8 following switches on the GAN Indicator Control Panel to the positions 
designated. 


OPTICS ZERO to ZERO * 
OPTICS MODE to MAN ^ - 

OPTICS COUPLING to DIRECT 
OPTICS SPEED to MED - 


VF **y> sv r 


6.2.5.1.3 


b. 

c. 

d. 

t. RETICLE^RlGTlT^E^to mTnlmum"brightness position 

Set the G/N Power - IMU switch on the LEB Lighting Control Panel to OFF and 
GAN IMU MN A and MN B circuit breakers on the Right Hand Circuit Breaker 
Panel to OFF (breakers pulled out). 

6.2.5.1.3.1 On K-148 enter the following: 

VERB 2l NOUNOl ENTR 
00034 ENTR 

00000 ENTR 

Gtmbai Loek and PGN8.CAUTION lamp shall extinguish, 

VERB 36 ENTR 

The NO ATT lamp shall extinguish 

The NO ATT lar.M- -s.iv 

6.2.5.1.4 Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the minimum brightness - 
OFF position. 

6.2.5.1.5 Set the PSAAM power switch on foe PSAAM of OFF. 

6.2.5.1.6 Set the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 
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0.2.5.1.7 Set the GAN Power ACl-OFF-ACf Switch oe the Right Hand Circuit 

breaker panel to OFF and tbe GAN POWER AC1 and AC2 elrouit breakers 
to OFF (breakers pulled out). 

0.2.5.1.0 Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OFF and GAN OPTICS MN A and MN B breakers on the Right Hand 
circuit breaker panel to OFF. 

0.2.5.1.9 Set the COMPUTER MN A and MN B Circuit breakers on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 

0.2.5.1.10 Verify that the ICTC is supplying inertial components heater power to the 
GAN System. This will be indicated by the following on the PTC. 

*» GAN ON (PTC inhibit) light not illuminated, 
b. IMU Temp/heater current mater indicates IMU temperature of 
130* A6*F. 

0.2.5.2 Turn ON Procedure 

0.2.5. 2.1 Set or verify the following GAN Indicator Control Panel switches to the 

position indicated. 

a. COKDITK)* LAMPS 10 Off 

b. OPTICS ZEBO'tn ZEMOjAL 

O. OPTICS MORE *». MAKING ta DIRECT 

d. OPTICS COUPLING lb DWHCT : 

e. OPTICS SPBED'ttf JDQOK fo ^.fAVS to SXT 

f. OtPnca iSL FBUN to SIiAVB to rightness position. 

g. RETICLE BRIGHTNESS to minimum, brightness position. 

0.2.5.2.2 Insure Hist interfacing system EPS and ECS are turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in sequence 
specified. Failure to adhere to this sequence may require recalibration 
of the inertial components. 
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6.2. 5.2.3 Energize the GAN COMPUTER MNA and MNB breakers on the Right Hand Circuit 

Breaker panel (Breakers pushed In). Enter VERB 61 Into K148 and press the 
ENTER pushbutton. Verify +14 and +4 VDC CMC power supply outputs on CRT 
display. Voltages shall be +14.0*0.4 VDC (CG 1020) and +4.0*0.2 VDC (CGI030) 
NOTE: Restart Lamp may Illuminate; If it does, disregard and press RSET on 
the DSKY. 

On DSKY verify TEMP light is ON. On the GAN Indicator Control Panel verify 
PGNS light is ON. 

6.2.5.2.4 Set the GAN POWER AC1 and AC2 breakers on the Right Hand Circuit Breaker 

Panel to ON (breakers pushed in). Set the GIN POWER AC1-OFF-AC2 switch 
to AC1 

6.2.5.2.4.1 Set the GAN DSKY and Display Panel brightness to the minimum acceptable level 

by manipulation of LIGHTS - NUMERICS control on both Left Hand circuit breaker] 
panel and LEB Light Control Panel. 

>6.2.5.2.6 Energize the GAN IMU HTR MNA and MNB breakers on the Right Hand Circuit 

Breaker panel (breakers pushed in). Insure that the CMC +28 VDC discrete lamp 
on the Event Module is illuminated (CG 1523). Verify TEMP light on DSKY is 
extinguished. Verify PGNS light on the GAN indicator Control Panel is extinguished. 

,6.2.5.2.5.1 Set/Verify the following switches on the PSAAM. 

a. PSAAM POWER to ON 
h. INHIBIT VOLTAGE FAIL to OFF. 

|6.2.5.2.6 Enter VERB 36 into K148. Press ENTER pushbutton. Press ERROR RESET 

pushbutton on K-Start. All computer alarms except the Glmbal Lock Indicator 
on the Main Display Console (MDC) and LEB AGC DSKY shall dear. Verify 
registers Rl, R2, and R3 on the DSKY*s are cleared. Verify PROG - 00.. 

f .2.5.2.7 Deleted. 

.2.5.2.8 Initiate CMC Self-Test by entering the following into the K-Start: 

a. VERB 21, NOUN 27. ENTER 

b. 77777, ENTER 
o. VERB 15, NOUN 01, ENTER 
d. 01366, ENTER 

|B. 2.5.2.8.1 Monitor DSKY until R3 (SCOUNT+2) increments twice. If an error is detected, 

the following will be displayed: 

a. VERB 05, NOUN 31 
b. Rl * 01102 

c. R2 » XXXXX c (SFAIL) 

d. R3 - XXXXX c (ERCOUNT) 

f • 2.5.2.8.2 Terminate the monitor routine by entering the following into the DSKY 

VERB 34, ENTER 

p. 2.5.2.8.3 Terminate Self-Test by entering the following into the K-Start: 

a. VERB 21. NOUN 27, ENTER : 

_b. 00000, ENTER_Page 50 
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6.2.5.2.8.4 Enter the following in K-148 to turn on the Computer Activity Light. 


a. 

VERB 34 


ENTR 

b. 

VERB 21 

NOUN 27 

ENTR 

e. 

00000 


ENTR 

d. 

* VERB 25 

NOUN 01 

ENTR 

e. 

03770 


ENTR SET LOC 

f. 

10067 


ENTR CCS NEW JOB 

g. 

05532 


ENTR TC CHANG1 

h. 

01770 


ENTR TC ACTLITON 

i. 

VERB 25 

NOUN 26 

ENTR CALL PRIO/DELAY 

i. 

01000 


ENTR 01 PRIORITY 

k. 

01770 


ENTR RELATIVE E-MEM 

m. 

00007 


ENTR BANKADD 

n. 

VERB 30 


ENTR REQ EXEC 


NOTE: If a VERB 36 is performed after the above information has been entered 
repeat lines 6.2.5.2.8.4.i through 6.2.5.2.8.4.n 

NOTE: Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with the follow¬ 
ing exceptions: 

a. If the G4N System has been in the power off state for less then 5 days with 
the gimbals in the parked position (0*, 0*, 90*) and the system has not been 
moved, allow 15 minutes to elapse before proceeding. 

b. If the Griff System has been turned off with the gimbals in the unparked posi¬ 
tion for less than 2-hours allow a warmup time equal to the time off but not 
less than 15 minutes to elapse before proceeding. 

CAUTION: If the requirements of 6.2.5.2.10 are not met, remove IMU Operate 
Power immediately by setting the Q/N POWER-IMU switch on the LEB Lig h tin g 
Control Panel to OFF. 

6.2.5.2.9 After the required warmup time has elapsed set the dff IMU MN A and MN B 

circuit breaker on the Right Hand circuit breaker panel to ON (breaker pushed in), 
and the Q/N POWER - IMU switch on the LEB Lighting Control panel to the ON 
position (toggle up). 
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Enter the following into K148: 


a. VERB 41 NOUN 20, ENTER 

b. +OOO 9 O, ENTER 
O. +00000, ENTER 
d. +00000, ENTER 


Observe the NO ATT lamp lights and the Inner, Outer, and Middle Glmbal angles 
are 0*1.5* as indicated by the CDUX, CDUY, and CDUZ displays on the CRT. 


6 .2.5.3 .6 Insure that the following switches are set to the positions indicated. 

a. OPTICSCOOlUiWOWIHREcriRECT 

b. OPTICS EERO to ZERO 

C. OPTICS MODE 46'NMWN to SLAVE TO SXT 
d. OPTICS TEli TRUN to SLAVE to SXT 
• e. OPTICSto LO 
L CONDITION LAMPS te oN 
I UP TELEMETRY Is ACCEPT 

6.2.5.3.7 Deleted. 






6.2.6 

6 . 2 . 6 . 


-a.~ YE¥fe-& v -hfr$t t &- 
“ bT OtKttS, 

GIN Operational Test 

Initial Conditions 


Proceed with this test if the Operate Power On Teat of 6 .2.3 or the Turn on 
Procedure of 6 .2.5 has been completed and system operation has not be interrupted. 
If system operation has been interrupted, perform the Turn On Procedure of S 

6 . 2 .5 .2 before proceeding. 

6 .2. 6 .1.1 Enter the following into K-148: 

a. VERB 01 NOUN 10, ENTER 

b. 00003, ENTER 

Record R 1 * AAAAA and the time of day 

6.2. 6 . 1.2 Enter tbs following into K-148. 

a. VERB 21 NOUN 02, ENTER 

b. 01300, ENTER 

c. AAAAA, ENTER (from 6 .2. 6 .1.1) 

d. VERB 06 NOUN 02, ENTER 

e. 01300, ENTER 
Record R1 - BBBBB 

6 .2. 6 . 1 .3 Perform the following calculations: 

m * & i pBBBQ) X . CC. C (hours in high order scaler Channel 03) 

3600 
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6.2.7.4 Middle Global Friction Test 

6.2.7. 4.1 Setup the ACE Analog Recorders to record the following Measurements 
(use speed of 10 n/sec): 

a. CG 2150 m TORQUE MOTOR CURRENT 

b. CO 2147 MCA SERVO ERROR IN PHASE 

O. OG 2x42 MS IX RESOLVER OUTPUT SIN 

d. CG 2143 MG IX RESOLVER OUTRJT COS 

e. OG 2250 MGA CDU FINE ERROR 

t 00 2*51 MGA CDU Goarbe Errer l..’ - 

oi • 

6.2.7.4.2 Eater the following sequence into the K-Start. Push the ENTER 
pushbutton after each entry (+135 * MG torquing): 

a. VEIB 24 HCUN 01, ENTER 

b. 00411, ENTER 

C. 63777 # ENTER 

d. 77777 #, EWER L 

Verify on the CRT that (e) appears in Rl, (d) appears in R2, and 
(u) appears in R3« 

6.2. 7.4.3 Inter the following sequence in the K-Start: 

a. VERB 42, press ENTER 

b. VERB 33 # press ENTER (Verify VERB 33 on CRT) 

6.2.7*4.4 Start the analog recorder. 

6.2.7.4.5 Verify that MG Servo Error Quadrature (CG 2138) is 0.0* 1.2 VRMS. 

. Observe measurement CG 2142, MG IX Resolver output SIN, on the 

analog recorder. When steady-state condition occurs 
(approximately A minutes), atop the recorder?, . _ 

6.2.7.4.6 Return the GW System to the coarse align node by entering the 
following sequence in the K-Start. 

a. VERB 40 NOUN 01, ENTER 

b. VERB 4l NOUN 20, press ENTBl 

0 . *00000# press ENTER 

d. 400000, press ENTER 

e. 406750, press ENTER 

6.2.7.4.7 Enter the following sequence into the K-Start. Push ENTER push¬ 
button after each entry (-135* MG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

a. 14000, ENTER 

d. 00000, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 
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Enter the following sequence in the K-Start: 

a. * VERB 42, press ENTR 

b. VERB 33, press ENTR (Verify VERB 33 on CRT) 


6.2.7.4.9 Start analog recorders. 

6.2.7.4.10 Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 
recorder. When the steady-state condition occurs (approximately 5 minutes), 
stop the recorders. 

6 .2.7.4.11 Return the GIN System to the coarse align mode by entering the following 
sequence in the K-Start. 

a. VERB 36, ENTER 

b. VERB 40 NOUN 20, press ENTER 

e. VERB 41, NOUN 20, press ENTER 
d. 400000, press ENTER 

400000, press ENTER 

f. 400000, press ENTER 

6.2.7.5 Examine the traces of the recorded measurements for all six phases of this 

test to detect any sharp discontinuities. Disregard transients of 0.5 second 
duration or less on the Gimbal Torque motor current traces. The Gimbal 
Torque motor currents shall not exceed 0.125 ampere. The CDU Fine Error 
measurements shall not exceed ±70 mvrms. The CDU Coarse Error measure¬ 
ment shall not exceed ±680 mv rms. 
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6 .2.10 Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been com- 
. leted and system operation has not been interrupted. If system opera¬ 
tion has been interrupted, perform 6.2.5.2 Turn On procedure before 
proceeding. 

INITIALIZATION 

6 .2.10.1 8et the Q/N POWER-OPTICS switch on the LEB Lighting Control Panel to 

OPTIC8. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0*3.0 
VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) and OPTX 28V 
800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

6 .2.10.2. Enter the following sequence into K-148. Press the ENTER pushbutton- after 

each entry. 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

6 .2.10.3 Insure that the following switches on the GIN Indicator Control Panel are set 
as follows: 

a. OPTICS TEL TRUN to 8LAVE TO SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

6.2.10.4 Monitor the Optics CDU's by entering VERB 16 NOUN 55 into K-148. Press 
the ENTER pushbutton. 

6 .2.10.5 Set the OPTICS ZERO switch on the GIN Indicator Control Panel to ZERO. 
Wait 15 seconds. Verify the Optics have zeroed properly by observing the 
following on Rl and R2 of the D6KY. 

a. Rl - +0.00* +0. Or, -0.03* (Shaft Angle) 

b. R2 * +0.000* +0.006*, -0.007* (Trunnion Los Angle) 


6.2.10.5.1 


Enter the following: 


VERB 01 NOUN 10, ENTER 
00033, ENTER 
Verify Rl - XXX6X 
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6 .2.10.12 Set the OPTICS ZERO switch on the GIN Indicator Control Panel to OFF. Set 

the GIN Power Optics Switch on the LEB Lighting Control Panel to OFF. 

OPTIC8 BACKUP MODE TEST 

0.2.10.13 Insert the inflight tool (V36601405) into the Trunnion Tool input and engage 

drive mechanism (button out). Verily that the trunnion turns by viewing the 
movement through the SCT eyepiece while turning the tool until the TPAC 
reads +5 deg. Remove the tool from the trunnion tool input. 

6.2.10.14 Insert the inflight tool (V36601405) into the Shaft Tool input and engage the 
drive mechanism (button out). Verify that the Shaft turns by viewing the move¬ 
ment through the SCT eyepiece while turning the tool so that the shaft moves 
through an angle from 0* to +3* to 0 as indicated on the shaft TPAC. Disengage 
the shaft drive mechanism (button in) and remove the tool. 

6.2.10.15 Insert the inflight tool (V36601405) into the Trunnion Tool input. Verify that 
the Trunnion turns by viewing the movement through the SCT eyepiece while 
turning the tool so that the trunnion moves from +5* to -5* and back to aero as 
I nd i cated on the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

6 . 2.11 OPTICS Coordinate Transformation Control Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been com¬ 
pleted and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.5.2, Turn On Procedure, 
before proceeding. 

INITIALIZATION 

6 .2.11.1 Set/Verify the G/N POWER-OPTICS switch on the LEB I.i ghtf ng Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 

+28.0+0.3 VDC. Verify that the OPTX 28V 800 cps 1% aero (CG 1211) and 
. OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

6 .2.11.2 Enter the following into the K-Start. Press the ENTER pushbutton after 
each entry. 

• # 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

6 .2.11.3 Verify and/or set the following switches on the GIN Indicator Control Panel 
to the position indicated,. 
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a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 


Page 72 







NORTH AMERICAN aviation. INC. APOLLO OW Specification 

•PACK and INFORMATION SYBTKM8 DIVISION 

Itau kAMWOOO IIVO , DOWN C Y. CAUfOMNU ND1002325 REV H 
COOK lOfWT. MO. 03959 


c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 


6.2.11.0 


Sot up the analog recorders to monitor the follow!^ measurements: 

a. CG 3170 SCT Trunnion Tachometer Output 

Enter the following into the K-8tart to monitor the OPTIC8 CDU's. 

VERB 16 NOUN 55, press ENTER 

Set the OPTICS ZERO switch on the G6N Panel to ZERO. Walt 15 seconds. 
Return the OPTICS ZERO switch to OFF. 


RESOLVED MODE PHASING AND IMAGE RATE TEST 


6.2.11.7 


Using the OPTIC8 CONTROL STICK, drive the Optics until Rl • 4225.00 
and R2 - 410.000 on the CRT and the DSKY's. 


Set the OPTICS COUPLING switch on the GW Panel to RSLV and controller 
speed switch to MED. . 

Position the movable optics target such that it is centered on the SCT retical 
pattern, then start the analog recorders. 

Quickly displace the OPTICS CONTROL STICK 45*10 degrees in the upper 
right hand quadrant while sighting on the optics target through the SCT eye¬ 
piece. The target shall appear to move in the upper right field of view of 
the SCT at 45*10 deg. When target leaves the SCT upper right field of view 
press MARK pushbutton and immediately record the shaft angle as displayed 
on Rl of the DSKY. The recorded shaft angle shall be 4225*10.00 degrees. 

Stop the analog recorder and measure the elapsed time between the initial 
and the final signal null conditions for the trunnion measurement. The elapsed 
time shall be 419 to +32 seconds. 

.CSC AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

Set the OPTICS COUPLING switch to DIRECT.- Again using the OPTICS CON¬ 
TROL STICK, drive the optics until Rl - +225.00 and R2 - +10.000. Set the 
OPTICS COUPLING ewitch to RSLV. 


6.2.11.13 While sighting on the optical target through the SCT eyepiece displace the 

OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the SCT 
field of view. 
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6.2.11.14 Enter VERB 34 in the DSKY. 

Press the ENTER pushbutton. 

6.2.11.15 Set the OPTIC8 COUPLING switch on the GAN Panel to DIRECT. 8et the OPTIC! 
ZERO switch to ZERO. 

NOTE: If Optics testing will continue, set the G/N POWER OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

6 .2.12 Optics Functional Test 

Proceed with this test if 6.2.3 Operate Power On Test, or 6.2.5.2, Turn-On 
Procedure has been performed and system operation has not been interrupted. 

If system operation has been Interrupted perform 6.2.5.2, Turn On Procedure, 
before proceeding. 

NOTE: This test requires the use of the GAN Installation Qualification Fixture 
A23-097 mounted on Optics Supporting Fixture A14-135. Insure that the quali¬ 
fication fixture has been properly aligned and that both Autosets are visible 
through the 8XT St LOS before proceeding. Insure that lamp power is available 
to the qualification fixture and to the Portable T^mp Assembly. 

6.2.12.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Set Tracker switch to OFF. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8±3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% - 90 ph not flashing on CRT. 

6 .2.12.2 Enter the following sequence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. 400000, ENTER 
tJ. 400000, ENTER 

d. 400000, ENTER 

6 .2.12.3 Insure that Optics Control switches on the GAN Indicator Control Panel are 
set as follows: 

a. OPTICS ZERO to OFF 

b. OPTICS MODE to MAN 
C. OPTICS SPEED to LO 

d. OPTICS COUPLING to DIRECT 

e. OPTICS TEL TRUN to SLAVE to SXT 
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6.2.12.4 Set the OPTICS ZERO switch to ZERO. After 15 seconds return the switch to 
OFF. 

6 .2.12.5 Resolution Checks 

6.2.12.5.1 Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK, adjust 
the SXT to obtain the best reflected field of view of the 5-inch autocollimator 
reticle engravings at the center of the field of view. 

6 .2.12.5.2 Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 10, 

7, 5, 3) which indicates the angle subtended by one line and one space. View 
each set of lines to determine the lowest numbered set in which resolution 
between lines (ability to distinguish separate distinct lines within a set) can be 
made. Record the number associated with that set of lines. The SXT resolu¬ 
tion shall be at least 10 arc-seconds at the center of the field of view. 

6 .2.12.5.3 Repeat 6.2.12.5.1 and 6.2.12.5.2 using the SCT and the SCT resolution chart. 
The SCT shall have a resolution of at least 3 arc-minutes at the center of the 
field of view. 

6.2.12.6 Slave Telescope Mode Checks 

6 .2.12.6.1 Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

6.2.12.6.2 Set the OPTICS ZERO switch on the Control Indicator Panel to ZERO. Wait 
15 seconds. 

6 .2.12.6.3 Record the SCT Shaft and Trunnion angles as indicated by the TPAC and the 
Shaft and Trunnion CDU angles as indicated in Rl and R2 of the D6KY. The 
difference between the TPAC Shaft angle and the Shaft CDU angle shall be 
AO. 11 degree or less. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be A0.22 degree or less. 

6.2.12.6.4 Place the OPTICS ZERO switch to OFF. Using the OPTICS CONTROL STICK 
drive the SXT Shaft and Trunnion CDU'a until Rl ■ +035.00A0.10 degree and 
R2 - 35.000A0.100 degree, setting the CONTROLLER SPEED switch to LO 

as the angles are approached. Press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles as indicated by the TPAC. Record Rl 
and R2. The difference between the TPAC Shaft angle and the Shaft CDU 
angle shall be A0.11 deg or less. The difference between the TPAC Trunnion 
angle and the Trunnion CDU angle shall be A0.22 deg or less. 

6 .2.12.6.5 Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Set the OPTICS ZERO switch to ZERO. 

6 .2.12.6.6 Set the OPTICS TEL TRUN switch to SLAVE to SXT position. 
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6 .2.12.8.3 Sight through the SXT. Using the control stick align the SXT SLOS with optical 
target No. 1 on the GIN Installation Fixture Model No. A23-097. Set the 
OPTICS 8PEED ewitch to LO as the target is approached. When the target Star 
ft& centered in the SXT reticle, press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles from the TPAC. Then record the value 
of Rl and R2 displayed on the CRT. 

6.2.12.8.4 Sight through the SXT. Using the control stick align the SXT SLOS with optical 
target No. 2 on A23-097. Set the OPTICS SPEED switch to LO as the target 
is approached. 

6 .2.12.8.6 When the target star is centered in the SXT reticle, press the MARK pushbutton 
and simultaneously record the Shaft and Trunnion angles from the TPAC. Then 
record the value of Rl and R2 displayed on the CRT. 

6 .2.12.6.6 Set the OPTIC8 ZERO switch to ZERO. After 15 seconds set the switch to 
OFF. Set the OPTICS MODE switch to CMC. 

6.2.12.8.7 Enter VERB 41 NOUN 55 into the K-8tart. Press the ENTER pushbutton. 

6 .2.12.8.8 Enter the value recorded from Rl in 6.2.12.8.3 into the K-Start. Press the 

ENTER pushbutton. 

6 .2.12.8.9 Enter the value recorded from R2 in 6.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. 

6 .2.12.8.10 Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.3 shall be less than 
0.25 degrees. Record the difference. 

6 .2.12.8.11 Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

6 .2.12.8.12 Enter the value recorded from Rl in 6.2.12.8.5 into the K-Start. Press the 

ENTER pushbutton. 

6.2.12.8.13 Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press the 
ENTER pushbutton. 

6.2.12.8.14 Sight through the SXT. The SLOS should be centered on Optical Target No. 2 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.5 shall be less than 
0.25 degrees. Record the difference. 

6.2.12.8.15 Set the OPTICS ZERO switch to ZERO. After 15 seconds return the switch 
to OFF. 
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e. 2.12.8.16 Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

Enter 400000 into the K-Start 3 times. Press the ENTER pushbutton after 
each entry. 

6.2.13 Optics Slew Rate Test 

NOTE: Perform Master Initialization 6.2.5.3 before proceeding. 

6.2.13.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that 428 VDC OPTICS OPERATE BUS (CG 1530) is 

428.0±3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

6.2.13.2 Enter the following sequence into K-148. Press the ENTER pushbutton after 
each entxy. 

a. VERB 41 NOUN 20. ENTER 

b. 400000. ENTER 
C. 400000, ENTER 

d. 400000, ENTER 

6.2.13.3 Verify and/or set the following switches on the GIN Indicator Control Panel 
to the positions indicated. 

a. TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

e. OPTICS SPEED to HI 
d. OPTICS MODE to MAN 

6.2.13.4 Monitor MARK COMMAND by entering VERB 06 NOUN 56 into K-148. Press 
the ENTER pushbutton. 

TRUNNION SLEW RATE - HI SPEED 

6.2.13.5 Set the OPTICS ZERO switch on the G4N Indicator Control Panel to ZERO. 

Wait 15 seconds. 

Set the OPTICS ZERO switch on the GIN Indicator Control Panel to OFF. 

. . ... *3 NOTE: Read and understand step 6.2.13.6 before proceeding. Do not hold 

Control Stick at upper limit more than 16 seconds, or exceed a trunnion 
angle of 85 degrees. 

6.2.13.6 Push and hold the Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 seconds after the 
first MARK, again press the MARK pushbutton, release the control stick, and 
verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE and 
immediately record the display in R2 and R3 within 2 seconds * ■ 
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(before display changes).. The data displayed is in the following form: 

a v R2 ■ AXX.XXX (Trunnion LOS angle in deg) 

b. R3 ■♦XXX. XX (Time in seconds) 

After the display has changed, again record the value of R2 and R3. 

Perform the following calculations: 

NOTE: In performing calculation b. below, and in similar calculations 
throughout tills test procedure, the following shall be noted 
and taken into account. It is possible that the second R3 
reading may be smaller than the first reading. If so, add 
an overflow time value of 163.84 sec to the second reading 
and then subtract the first reading, in order to obtain A 
time as the difference of the two R3 readings. 


Difference between R2 displays * 
Difference between R3 displays * 
A_ trun. angl e . ^ 

A time - - 


. ( A trim, angle) 
* ( A time) 


The trunnion, slew rate shall be 10*2 deg/sec. 


SHAFT SLEW RATE - HI SPEED 

Set the OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTIC8 
ZERO switch to OFF.' Monitor MARK Command by entering VERB 06 NOUN 56 
in K-148. Press the ENTER pushbutton. 

NOTE: Read and understand step 6.2.13.9 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds, or 
exceed a shaft angle of 250 degrees. 

Push and hold the Optics Control Stick to its right limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 se con ds after 
the first MARK, again press the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE 
and immediately record the display in R1 and R3 within 2 see (before display 
changes). The data displayed is in the following form: 

a. R1 ■ aXXX.XX (Shaft angles in deg.) 

b. R3 ■ ♦XXX. XX (Time in seconds.) 

After the display has changed, again record the values of Rl and R3. 
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Perform the following calculations: 

a. Difference between R1 displays *__ ._(A shaft angle) 

Ir. Difference between R3 displays ■_._( A time) 

A shaft ancle . , 

°‘ A time* " -._*«/■«* 

The Shaft Slew Rate shall be 19.5*3.9 deg/sec 
TRUNNION SLEW RATE - MED SPEED 

Set the OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS 
ZERO switch to OFF. Set the OPTICS SPEED switch to MED. Monitor 
MARK command by entering VERB 06 NOUN 56 in K148. Press the ENTER 
pushbutton. 

NOTE: Read and understand 6.2.13.12 before proceeding. Do not hold 
control stick at upper limit for more than 20 seconds.. 

Record the 8XT TRUN MTR control winding (CG 3155) signal on foe CRT 
while slewing foe optics. The voltage shall be +0.25 to +2.00 VRMS. Push 
and hold the Optics Control Stick to its upper limit. Approximately 2 seconds 
later press the MARK pushbutton. Approximately 5 seconds after foe first 
MARK, again press foe MARK pushbutton, release the control stick and 
verify that the KEY RELEASE lamp is lighted. Press foe KEY RELEASE 
and immediately record the display in R2 and R3 within 2 seoonds (before 
display changes). The data displayed is in the following form: 

a. R2 • ±XX. XXX (Trunnion LOS angle In deg) 

b. R3 - +XXX. XX (Time in seconds) 

After the display has changed, again reoord the values of R2 and R3. 

Perform foe following calculations: 

a. Difference between R2 displays -_( A trunnion angle) 

b. Difference between R3 displays (A time) 

A trunnion angle , , 

°‘ - A tlm. " 

The Trunnion Slew Rate shall be 1.0*0.2 deg/nee. 
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0.2.14 Stabilisation Loop Step Response Teat 

6.2.14.1 Prooeed with this teat if the Operate Power On Teat of 6.2.3 has been per¬ 
formed and system operation has not been Interrupted. If system operation 
has been interrupted, perform the Turn On Prooedure of 6.2.6.2 before 
proceeding. 

6.2.14.2 Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, la 
installed and connected. 

6.2.14.3 Enter VERB 36 into 1048. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

6.2.14.4 Inner Gimbal Response Test 

6.2.14.4.1 Enter oode 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.4.2 Enter VERB 41 NOUN 20 into K148. Press ENTER pushbutton. 

6.2.14.4.3 Enter +00000 into 1046 three times. Press ENTER after each entry. Wait 
30 seoonds. 

6.2.14.4.4 Enter VERB 42 Into 1048. Press ENTER. 

6.2.14.4.8 Enter +00000 Into 1048 three times. Press ENTER after each entry. Wait 
'00 seoonds. 

6.2.14.4.6 Enter 0001 Into R154. Verify and execute to apply +28 VDC ACE ENABLE to 
' the PSAAM. 

6.2.14.4. 7 Enter 1000 Into R1S5. Verify and exeoute to enter a DC step into the IG 
stabilisation loop. 

CAUTION: If the transient caused by the step Input does not die out 
within 15 seoonds, re m ove the IMU OPERATE power by setting the G/N 
POWER IMU switch on theLEB Ughtli* Control Panel to OFF. 

6.2.14.4.8 Set up Analog Reoordar AA1-A3 using a chart a peed of 100 mm/sec. 

6.2.14.4.9 Enter 0000 into 4A2-A6-R155; the top pert of switch should be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. Start 
analog reoordar. Press the XEt^SEAL pushbutton to remove the step input 
to the 1G Stabilisation Loop, The bottom part of switch shall be extinguished. 

6.2.14.4.10 After the transient has died out, stop the analog reoordar. Reoord the loop 
response time by measuring the time interval between removing the step input 
and the settling of the error signal to a value equal to ±5 percent of the original 
step amplitude. In addition, reoord the total number of overshoots. 
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6.2.14.4.10.1 The inner glmbal stabilisation loop response time shall be less than 
0.1 second. 

6.2.14.4.10.2 The maximum number of overshoots on the IGA Servo Error signals shall 
be three. 

6.2.14.6 Middle Gimbal Response Test 

6.2.14.6.1 Enter code 2028000000 into C-8TART MODULE 4A1-A5-C156. Press the 
XEQ/8EAL pushbutton to call up CG 2147 MGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.6.2 Enter VERB 41 NOUN 20 into K148. Press ENTER. 

6.2.14.5.2 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

6.2.14.5.4 Enter VERB 42 into K148. Press ENTER. 

6.2.14.5.5 Enter +00000 into K146 three times. Press ENTER after each entry. 

Wait 90 seconds. 

6.2.14.6.6 Enter 0100 into 4A2-A6-R155. The top part of switch shall be illuminated. 

Insure that no other function switches on 4A2-A6-R155 are illuminated. 

6.2.14.5.7 Press XEQ/8EAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
MG Stabilisation Loop. 

CAUTION: If the transient caused by the step input does not die within 15 seconds, 
remove the IMU OPERATE power by setting the G/N POWER IMU switch on the 
LEB Lighting Control Panel to OFF. 

6.2.14.5.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.5.9 Enter 0000 into 4A2-A6-R155. The top part of the switch shall be extinguished. 
Insure that no other function switches on 4A2-A6-R156 are illuminated. Start 
analog recorder. Press XEQ/SEAL pushbutton to remove the step input to the 
MG stabilisation loop.. 

6.2.14.5.10 After the transients have died out, stop the analog recorder. Record the stab 
loop response time by measuring the time interval be tw e e n removing the step 
input and the settling of the error signals to a value equal to +6 peroent of the 
original step amplitude. In addition, record tbs total number of overshoots. 

6.2.14.5.10.1 The middle gimbal stabilisation loop response time shall be less than 0.1 
second. 

6.2.14.5.10.2 The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 
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6.2.14.6 Outer Global Response Vest 

6.2.14.6.1 Eater cede 2026000000 la C-START Module 4A1-A5-C156. Press XEQ/SEAL 
Pushbutton te call up 00 2177 00A SERVO ERROR ea 4A1-A3-CH1. 

6.2.14.6.2 Eater VERB 41 B0UE 20 late KL48. Press ESTER. 

6*2.14.6.3 Atsr 400000 late Xl4d three tlaes. Press ESTER after each entry. 

Halt 30 seeeads. 

6.2.14.6.4 Eater VERB 42 late K146. Press ERTSR pushbuttea. 

6.2.14.6.3 arter 400000 late K148 three tlaes. Press ESTER after each eatry. 

Walt 90 seeeads. 

6.2.14.6.6 later 0010 late 4A2-A6-R155. The top half of the switch shall he 
lllunlaated. Iasure that as ethsr fuaetlsa switches ea 4A2 -a£-R155 

are lllualaated. 

6.2.14.6.7 Press XBq/SEAL pushbuttea sa 4A2-A6-R155 te eater a DO step late 
the 00 Stabilisation Leepe. 

BOTEs If the traaelent eaused by the step input does aet die eut with la 
13 seconds, raaevethe B*l OPERAXE pewer by sett lag the O/l POWER 
DCI switch sa ths UBB Light lag Control Psasl te OFT. 

6.2.14.6.8 Set tv Aaaleg Recorder 4A1-A3 using a chart speed ef 100 m/see. 

6.2.14.6.9 Eater 0000 late 4A2-A6-R155. The tep half ef the switch shall be 
^extinguished. Insure that as ether function switches on 4A2-A6-155 

ars lllualaated. Start analog recorder. Press ths XEQ/SEAL puah- 
buttea te. reaeve the step input te ths 00 Stabilisation Loop. 

6.2.14.6.10 After the transients hart died sit, step ths analog recorder. Record 
the loop response tine by neasurlag the tlae Interval between 
rawing the step Ibpubaad tfe**etttagrei the error signal toe value equal to 
as percent of the original stepamplHedet h* addition, VecOtd As tatad number of 
overshoots. 

6.2.14.6.10.1 Ths outer global stabilisation loop response tlae shall 
be less then tLt s e cond. . 

6.2.14.6.10.2 The marl nun auaber ef ever sheets sa ths OQA Serve Srrer 
Signals shall be five.;. 

6.2.14.7 Eater VERB 40 BOOR 20 late KL48. Press ths KRTER pushbuttea. 

6.2.14.7.1 Atsr VERB 4l KXJB 20 late Kl46. Press ths IRTER pushbutton. 








6.2.14.7.2 Enter 400000 Into K148. Prose the ENTER pushbutton. 


6.2.14.7.3 Enter 400000 Into K148. Press the ENTEB pushbutton. 

6.2.14.7.4 Enter 400000 Into K146. Press the INTER pustouttoa. 



Figure U typios^ Step Input Response 

6.2.14.7.5 Enter 0000 Into R164. Verify ttwleie estate remans 428 VDC ACE ENABLE. 

6.2.16 „ IRIG Scale Factor Test 

... ... .V C" i. I;**. :.i\./.• . cx 

6.2.16.1 ^rffwrrMaster Initialization 6.2.6.3 before pr o c S c dlng.- r '‘~ u ^ 

' i.v'SGC ■/ ■pfc.'---* ■ ti 4'j..# m 

6.2.16.2 Verify that the IMU OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the Glmbal 
Friction Test, 6.2. 7. 

6.2.15.3 Set up the Analog Recorders to monitor the following signals: 

a. CG 2117 K3 SERVO ERROR 

b. GG 2147 MG SERVO ERROR 
o. CG 2177 OG SERVO ERROR 

d. CG 2120 »TM CURRENT 

e. OG 2150 MG TM CURRENT 

f. CG 2180 OGTM CURRENT 

6.2.15.3.1 Start the analog recorder chart dries using a chart speed of 1 mm/sec. 

The recorder shall run for the duration of 6.2.16. 

6.2.15.4 Enter VERB 57 Into K148. Press the ENTER pushbutton. 

6.2.15.5 Enter 0^°5 into K148. Press the ENTER pustoutton. Program 07 shall be 

6.2.15.6 VERB 06 NOUN 61 shall flash on CRT and the following displayed In R1 and R2: 

R1 ■ *xxxxx (some Nar. Base azimuth) 

R2 - 4xxxxx (some test site latitude; see Table 1) 
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In approximately 160 seconds VERB 06 NOUN 66 shall flash. Read and record 
from CRT D8KY Row 1 (-Z BUG Scale Factor error In parts per million, 
position +00003). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or PROG 
ALARM lamp Is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.7 and 6.2.15.14. 

In approximately 160 seconds, VERB 05 NOUN 66 shall flash. Read and 
record from CRT D6KY Row 1 (-X BUG Scale factor error In parts per 
million. Position-00001). 

On K-146 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 sltfdl flash) 

-00002 ENTR 

NOTE : If FROG lamp changes from 07 to 00 during the next step, or PROG 
ALARM lamp is ON, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.7 and 6.2.15.16. 

In approximately 160 seconds, VERB 06 NOUN 66 shall flash. Read and 
record from CRT D6KY Row 1 (-Y BUG Scale Factor error In parts per 
million. Position-00002). 

On K-146 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00003 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or FROG 
ALARM Is ON, enter VERB 36 ENTR and repeat steps, 6.2.15.4 
through 6.2.15.7 and 6.2.15.16. 

In approximately 160 seconds, VERB 06 NOUN 66 shall flash. Read and 
record from CRT D6KY Row 1 (+Z BUG Scale Factor error In parts per 
million. Position -00003). 

Repeat steps 6.2.15.8 through 6,2.15.10 twice to obtain second and third 
set of data. 


Terminate this test by entering In K-146: VERB 34 ENTR 

The average of the three readings of Scale Factor Error for each of the 
6 positions shall be 0*1750 PPM. 
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6.2.16.7.6 


If values for R1 and R2 are correct, proceed to next step. If values for R1 
and R2 are incorrect, enter the following sequence into K-148. 

VERB 24 ENTR 

♦XXX. XX ENTR (Correct navigation base azimuth ±0.50 deg) 

♦XX. XXX ENTR (Correct site latitude from Table XX) 

Verify values in R1 and R2 are correct 


TABLE XX 

LOCATION 

NAA 

MSC 

MILA 


LATITUDE 

♦S3.921 
♦29.556 
♦28.516 


6.2.16.7.7 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.8 On CRT, DSKY display, verify R1 ■♦00900 (Time), R2 ■♦00000 (Test Index 
No.) and R3 -+00001 (Test Position). If values for Rl, R2 and R8 are oorrect, 
proceed to next step. If values for Rl, R2 and R3 are incorrect, enter the 
following sequence into K-148: 

VERB 25 ENTR 

♦00900 ENTR (Test Time in fleoonda) 

♦00000 ENTR (Test Index Number) 

♦00001 ENTR (Test Position Entry) 

6.2.16.7.9 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.10 In approximately 17 minutes, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, reoord R2 (fNBDY) Position ♦00001. 

6.2.16.7.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.12 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT, 
record Rl and R2 (t*X PIPA8) Position +00001. Row 1 is whole part, Row 2 
is fractional part. Units are cm/sec. 
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In approximately 90 secs, VERB 00 NOUN 66 shall flash. From the CRT 
D6KY display record Rl and R2 (-Z PIPAG) Position -H>0004. 

On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 
00405 ENTR 

00020 ENTR 

VERB 21 NOUN 01 ENTR 
0040? ENTR 

77757 ENTR 

VERB 33 ENTR 

In approximately 67 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display record R2 (+NBDZ + A DIAZ) Position >00004. Record CRT 
CDU glmbal angle indications and time. 

On K-148 enter the following sequence: 

VERB 33 ENTR ’’ 

VERB 06 NOUN 66 shall flash 

From the CRT DSKY display, verify R1 * >00900, R2 ■ >00000 and R3 ■ >00005. 

If Talues for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

>00900 ENTR (Test Time ta Seconds) 

>00000 ENTR (Test Index Number) 

>00005 ENTR (Test Position Entry) 

On K-148 enter the following sequence: 

VERB 33 ENTR 

The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm lamp shall extinguish. 

In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record Rl and R2 (>Y PIPAG) Position >00005. 


On K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 








FORM MIM-M-t MV. M4 








rONM »«¥. M« 






NORTH AMERICAN AVIATION. INC. 

■PAC* aad^iNroRMATKiN mvwTwmarvnuam APOLLO Ottf Specification 


COM lOCMT. MO. 039SS 


MD100232S REV H 


6.1.16.7.59 On K-148 enter the follovtaf sequence: 

VERB 38 EMIR 

6.2.16.7.60 In approximately 12 mlaetee VERB 06 NOUN 66 shall flash. From the 
CRT DSKY display iecr*d R2 Q 707 (NBDY-NBDX) 4.5 (ADIAY-ADIAX) 
4.5ADSRAJ) Position400010. 

6.2.16.7.61 Terminate this test by e n te r in g In K-148 the following: 

VERB 36 ENTR 

6.2.16.7.62 On K-148 enter the followt* sequence: 


VERB 41 HOUR 20 ENTR 
400000 ENTR 
400000 ENTR 
400000 ENTR 


PO«M MtM-M-l Ml 
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6.2.16.10 Calculations 



SablA XXI 

Position Vo. As 
» Displayed in R3 

Quantity Being Measured 

400001 

4XBDT 

4X PIPA 0 

400002 

4XHDZ 

-x pm o 
-rax ♦ adiax 

400003 

-HBDX 

4g pm o 

400004 

4VBDT 4 AD8RAT 

-z pm o 

4IBCZ 4 ADIAZ 

400005 

41 pm o 

400006 1 

• i pm o 

40000? 

* 

•KBJDK 4 .707 ADBRAX 

400006 

„ .70? (-1BDZ - VETO) 4 .5 (ADIAZ - ADIAY) 

4.5 (ADBRAX 4 ADBRAZ) 

400009 

-XBDZ 4 .707 ADBRAZ 

400010 

•707 (XBDI - HBDX) 4 .5 (ADIAX - ADIAX) 
4.3 (ADBRAX) 









AT ivCJ 
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6.2.16.10.2 Obtain data from last historical IRIG and PIPA test and complete Table X|_i. 


TABLE X|. x 



6.2.16.10.9 Obtain data from the second last historical BUG and PIPA test and complete 
Table X|-2« 

TABLE X|-2 


PARAMETER 


RECORDED VALUE 


meru/g 

meru/g 

meru/g 

meru/g 
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ADIAY meru 

ADIAZ meru 

XPIPA 8. F. Error PPM 

TPIPA8.F. Error PPM 
ZPIPA 8.F. Error PPM 

X PIPA Bias cm/eec 2 

T PIPA Bias cm/sec 2 

Z PIPA Biaa cm/sec 2 



6.2.16.10.4 Obtain data from the third last historical HUG and PIPA test and complete 


PARAMETER 

UNITS 

NBDX 

meru 

NBDY 

meru 

NBDZ 

meru 

ADSRAX 

meru/g 

ADSRAY 

meru/g 

ADSRAZ 

meru/g 

ADIAX 

meru/g 

ADIAY 

meru/g 

ADIAZ 

meru/g 

XPIPA a F. Error 

PPM 

Y PIPA a F. Error 

PPM 

Z PIPA S.F. Error 

PPM 

X PIPA Bias 

cm/sec 2 

Y PIPA Bias 

cm/sec 2 

Z PIPA Bias 

cm/sec 2 


TABLE X^j 
! units Irecordee 
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6.2.16.10.6 Compute the PIPA Scale Factor error In parts per million and record in 
Table X. 

.. PIPA B. F. Error- f l*0*000o] «* 


k XPIPA 8. P. Error- [ i f n ;T- ? ifo. 4 ~ ; ^ 

0 . T PIPA 8. P. Error- [ lt ' -1,00000c^ ij 

d. Z PIPA 8. P. Error- I ' uL » - 1 - 000000 ] ’ “ 

The PIPA 8. f. Error shall not exceed *1000 PPM. 

6. S.16.10.6 Compute the PIPA Bias In om/sec 2 and record in Table X|. 


a. PIPA Bias ■ h 


)■ i... cm/iec a 


h. XPIPABIas-ilMlt iUEA 

0 

c. T PIPA Bias - line 11 ♦ line 1 


d. Z PIPA Bias * 


The PIPA Bias shall not exceed *2.28 cm/sec 2 . 

6.2.16.10.7 Calculate NBD, AD6RA, and ADIA and record in Table X|. * 

a. NBDX - -(line 6) - 
NBDY * line 1« 

NBDZ * line 3 ■ 

NBD shall not exceed *15 meru. 

b. ADSRAX- dine 13 - line 61 * 


ADSRAY- line 8-line 1 


AD6RA shall not exceed *40 meru/g. 
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o. AD1AX ■ line 5 - line 6 

AQIAY* line 16 - .707 (NBDY-NBD: 

ADIAZ - line 10 - line 3 

ADIA shall not exceed ±100 meru/g. 

TABLE X| 



B II I| 1II 1 MU 1 in 

NBDX 

meru 

1 NBDY 

mere 

NBDZ 

meru 

ADSRAX 

meru/g 

AD8RAY 

meru/g 

AD6RAZ 

meru/g 

ADLAX ( 

meru/g 

AOIAY 

meru/g 

ADIAZ 

meru/g 

X PIPA 8. F. Error 

PPM 

Y PIPA 8. F. Error 

PPM 

Z PIPA 8. F. Error 

PPM 

X PIPA Bias 

cm/sec^ 

Y PIPA BUs 

cm/sec 2 

Z PIPA Bias 

em/sec 2 


6.2.16.10.8 Perform the following calculations for each term in Table X|, and record 
the results in Table D. 

°1 - 1*1-1 - *l| 

Da - lx,-! -Xt| ♦ |x,_, - XhJ 

°3 - 1*1-3 - *1-21 ♦ 1*1-2 - *l-l| ♦ 1*1-1 - *lf 
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X| * data point just obtained 
X| wl • last historical data point 
Xj _2 “ second last historical data point 
X |_ 3 m third last historical data point 


NOTE: Dj calculations begin with the first data point 

after 1SS Pre-Vib; D 2 calculations being with the 
1 o snoO d data point after ISS Pre-Vib; D 3 calculations 
begin with the third data point after Pre-Vib. 


PARAMETER 


NBDX 

NBDY 

NBDZ 

ADSRAX 

ADSRAY 

AD 6 RAZ 

ADIAX 

ADIAY 

A DIAZ 

X PIPA S. F. Error 

Y PIPA 8 . F. Error 
Z PIPA S. F. Error 
X PIPA Bias 

Y PIPA Bias 
Z PIPA Bias 



1.2.16.10.9 Failure to meet the above criteria shall result In retest according to paragraph 
6.4.2. 
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6.2.17.1 


6.2.17.2 


6.2.17.2 


8XT-NB-IMU Pine Alignment Test 

Perform Master Initialisation 6.2.6.3 before proceeding. 

Prior to performing this test, the GAN Installation Qualification fixture shall 
be installed on the supporting fixture and adjusted to permit proper operation 
of the GAN optics. The azimuth supplied by the azimuth autoset (Optical 
Reference No. 1) shall be known 4**10 minuted of arc. 

NOTXi The GAN shall have had OPERATE power applied for a minimum 

of 1 hour. 8et the G/N POWER-OPTICS switch to OPTICS. Verity 
that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0*3.0 VDC. 
Verity that the OPTX 28V 800 ops 1% zero (CG1211) and OPTTX 28V 
800 ops 6%-90 ph (CG 1212) are not flashing on the CRT. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 - AAAAA. 

If the recorded value is within any of the sets of limits given in Table 1 
proc ee d with the test. If the recorded value Is NOT within shy of the sets 
of limits wait 30 minutes and then repeat this step. 


MIN VALUE 
00000 

€ 

AAAAA 

< 

MAX VA 
03242 

04000 

< 

AAAAA 

< 

. 07242 

10000 

< 

AAAAA 

< 

13242 

14000 

< 

AAAAA 

* 

17242 

20000 

< 

AAAAA 

< 

23242 

24000 

< 

AAAAA 

< 

27242 

30000 

< 

AAAAA 

< 

33242 

34000 

< 

AAAAA 

< 

37242 


6.2.17.4 Enter the following sequence into the Lower Equipment Bay (LEB) MKT. 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 


6.2.17.5 On the GAN Indicator Control Panel set the following switches to I 

indicated. 

a. OPTICS TEL TRUN to SLAVE ter SXT IT 

b. OPTICS COUPLING to IHRECTtl ; n 

c. OPTICS 8PBBD to LO U) LO 

d. OPTICS MOPE to MAN 

e. OPTICS ZERO to ZERO 


MM MIM-M-I M 
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A. 2.17. • Enter the following into the DSKY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 * XXXXY 

6.2.17.7 Enter the following into the DSKY 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY*, ENTER where Y* ia determined by Table U and XXXX ia that 
recorded in 6.2.17.9. 


TABLED 


Y (From 6.2.17.9) 

JL 

pq 

JL 

□q 

JL 

Jl 

J5. 

7 

_r_ 

JL 


UJ 

12 

LL 

JJ 

LH 

7 


6.2.17.6 Initiate the teat by entering the following aequenoe into the LEB DSKY. 

a. VERB 57, ENTER 

b. 00003, ENTER 

6.2.17.9 Observe VERB 06 NOUN 61 fUshii« on the DSKY. TLe following data ia 
displayed in R1 and R2 on the DSKY. 

a. R1 - +13500 

b. R2 ■ +xx. xxx (Site Latitude from Table I) 


TABLE 1 

Teat Site Latitude 

NAA 433.922 

MILA 428.516 

MSC 429.556 


6.2.17.16 If the data displayed ia correct enter VERB 33 ENTER into the DSKY. If the 
value displayed is other than 413500 in R1 and the correct Site Latitude in R2, 
correct the data by entering the following sequence into the DSKY. 

a. VERB 21, ENTER 

b. 413500, ENTER 

c. VERB 22, ENTER * 

d. 4xx. xxx, ENTER (+xx. xxx - Site Latitude from Table I) 

e. VERB 33, ENTER - 

6.2.17.11 Obeerve VERB 21 NOUN 30 fUshii« op the DSKY. Enter the foUowii« 
eequenoe into the DSKY. 

• a. 400001, ENTER (Position Number) 
b. 400000, ENTER 
C. 400001, ENTER 


Paare i67 
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6.2.17. IS Observe VERB 06 NOUN 01 flashing on the D6KY. The followii* data shall 
be dlaplayed in Rl, R2 and R3. 

a. Rl • +xxx. xz (Yjro Azimuth) 

b. R2 ■ axx. xxx (Ykb Elevation) 

O. R3* 00001 

6. 2.17.12 If the data dlaplayed la oorrect enter VERB S3 ENTER into the DSKY. If R1 
and R2 do not contain the oorrect Ynb azimuth and elevation, oorrect the 
data by entering the following eequence into the DSKY. 

a. VERB 24. ENTER 

b. +xxx. xx a 002.00 degrees, ENTER (Y^B azimuth) 

c. +xx. xxx a 02.000 degrees, ENTER (Y^g elevation) 

d. VERB S3, ENTER 

6.2.17.14 Observe VERB 06 NOUN 61 flashli« on the DSKY. The followli« data shall 
be displayed in Rl, R2 and R3. 

a. Rl >+xxx.xx (Zjfg Aztmuth) 

b. R2 - Axx. xxx (Z^b Elevation) 

0. R3 « 00003 

6.2.17.16 If the data displayed is oorrect enter VERB 33 ENTER into the DSKY. If Rl and 
R2 do not contain the correct ZnB azimuth and elevation, oorrect the data by 
entering the following sequence into the DSKY. 

. a. VERB 24, ENTER . 

b. +xxx.xx a 002.00 degrees, ENTER (Znb Azimuth) 

e. <pxx. xxx a 02.000 degrees, ENTER (Znb elevation) 
d. VERB 33, ENTER 

6.2.17.16 Observe VERB 06 NOUN 61 flashing on the DSKY. The foUowii* data shall be 
displayed la Rl, R2 and R3. 

a. Rl - a xxx. xx (Target 1 Azimuth) 

b. R2 - axx. xxx (Target 1 Elevation) 

c. R3* 60001 

6.2.17.17 If the data displayed is oorrect enter VERB 33 ENTER tntc the DSKY. If Rl and 
R2 do not contain the correct azimuth and elevation for Target 1, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx * 000.10 degrees, ENTER (Target 1 Azimuth) 

c. axx. xxx a 00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 

6.2.17.16 Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 
displayed in Rl, R2 and R3. 

a. Rl - + xxx. xx (Target 1 Azimuth) 

b. R2 - axx. xxx (target 2 Elevation) 
o. R3 - 00002 
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6.2.17.19 If the data displayed is correct proceed to 6.2.17.20. If R1 and R2 do not 
contain the correct azimuth and elevation for Target 2, correct the data 

, by entering the following sequence into the DSKY. 

a. VERB 24. ENTER 

b. Axxx.xx4000.10 degrees, ENTER (Target 2 Azimuth) 

c. Axx.xxxA0O.O10 degrees, ENTER (Target 2 Elevation) 

6.2.17.20 Set the OPTICS ZERO switch hi OFF* .Enter VERB 22, ENTER into the DSKY. 


When the DSKY displays VERB SI NOUN 30 flashier and R1 - 00001, set the 
OPTICS MODE switch on the GIN Indicator Control Panel to CMC. The CMC 
will align the SXT to the Target 1 position. When the alignment is complete 
as observed by no further movement of the Telescope Panel Ai^le Counters 
(TPAC), set the OPTICS MODE switch to MANUAL. 

Using the Optics Band Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 

When the DSKY displays VERB 51 NOUN 30 flashing and R1 ■ 00002 set the 
OPTICS MODE switch to CMC. The CMC will align the SXT to the Target 2 
position. When alignment is complete as observed by no further movement 
of tbs TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. • 

NOTE: The following two MARKS must be performed as quickly as possible. 
In no case shall the time between the first and second MARK exceed 
two minutes. 

After 90 seconds observe the DSKY for VERB 51 NOUN 30 Rashly and 
R1 - 00001. Set the Optics Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When the alignment is complete as observed 
by no further movement of the Telescope Panel Aiqgle Counters (TPAC), set 
the OPTICS MODE switch to MANUAL. 


Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat thta stop. 
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When the DSKY displays VERB 51 NOUN 30 flashy and R1 - 00002 set 
the OPTIC8 MODE switch to CMC. The CMC will align the 8XT to the 
Target 2 position. When alignment is complete as observed by no further 
movement of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Rand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press 
the ENTER pushbutton. If not satisfied with the MARK press the MARK 
REJECT pushbutton and repeat this step. 


In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DSKY and 
the test results shall be displayed. HI and R2 on the DSKY shall display the 
misalignment of one of the horizontal PIPA's in arc seconds (R1 - whole; 

R2 - fractional). Record R1 and R2. (See Table II for PIPA displayed). 

Enter VERB S3 ENTER into the DSKY. When VERB 06 NOUN 66 flashes, R1 
and R2 on the DSKY shall display the misalignment of the second horizontal 
PIPA in arc seconds (R1 whole, R2 fractional). (See Table U for PIPA 
displayed.) Record R1 and R2. 

Enter VERB 34 ENTER into the DSKY to terminate the test. Wait 5 seconds. 


6.2.17.32 


Repeat steps 6.2.17.3 and 6.2.17.3 through 6.2.17.31 substituting No. 00002 
in 6.2.17.11.a. 


6.2.17.33 


Enter the following into the DSKY. 


a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER, 
o. 400000, ENTER 

d. 400000, ENTER 

e. 400000, ENTER 
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Table IL Display Conditions it Teat Completion 


Posi¬ 

SM Orientation 

Horisontal Misalignment Component 

tion * 

X 8M 

Ysm 

Z SM 

4.2.17.38 

4.2.17.34 

1 

UP 

8W 

SE 

y SM 

Z 8M 

• 

8E 

SW 

dn 

X SM 

y sm 

3* 

8E 

UP 

sw 

X SM 

Z SM 


* Position 3 is not run in tbs Spacecraft because of (HMBAL LOCK oon- 
slde rations. 


«. 1.17.34 Set ills G/N POWER-OPTICS switch on ths LEB lighting Control Pansl to OFF. 


4.3.17.34 Calculations 


4.3.17.44.1 


a. Tg]| misalignment ■( ) R1*R2 

b. Zg M misalignment • ( ) R1«R3 
O. *8M mJsaligmnent • ( ) B1«R2 
d. Tg|| misalignment ■ ( ) R1-R2 


4.1.17.36.1 Enter the latest Talues from 4.3.14 1MU Performance Test. 


a. X PIPA bias - c m/sec* 

b. T PIPA bias ■ c m/sso* 

e. Z PIPA bias ■ o m/seo* 

d. 4^* 210 (X PIPA bias! - a rc sec, 

s. 4 T « 210 fY PIPA bias) ■ a rc ass. 

f. • 1 ■ 210 IZ PIPA Mas) - a rc ass. 

4.2.17.26,3 a. T SM misalignment (Bias corrected) - 4.2.17.34. la - #y 
b. Z SM misalignment (Bias corrected) - 4.2.24.34. lb - •* 

e. *SM misalignment (Bias corrected) ■ 4.2.17.34. lo - i x 
d. Y SM misalignment (Bias corrected) - 4.2.17.34. Id - 4y 



are sec. 


are sec. 


Ths SM misalignments in each orientation, nsolhdftig P&Abftai, shall not 
atc ee d slid are se c o n d s . 

4.2.18 Qyrooompaeelng Test 

NOTE: Perform Master Initialisation 4.2.4.3 before proceeding. 

4.2.18.1 8et the G/N POWER-OPTICS Switch on the LEB Lightly Control Panel to 

OPTICS. Verify that +28 VDC OPTIC8 OPERATE BU8 (CG 1530) is +28.0*3.0 
VDC. Verify that OPTX 28V 800 ops 1% aero (CG1211) and OPTX 28V 800 ops 
6%* 90*h (CG 1212) are not flashli* on the CRT. 
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Enter the foUowing Into the DfiKY. 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 • XXXXY 

Enter the foUowing into the DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

o. XXXXY*, ENTER where Y* is determined by Table Hand XXXX is that 
recorded in 6.2.16.2. 


6.2.18.4 


6.2.18.5 


6.2.18.6 


6.2.18.7 


Enter the fdUowiig sequence into the K-8tart, pressing ENTER pushbutton after 
each entry. 

a. VERB 57, ENTER 

b. 00006, ENTER 

System shaU advance to Gyrocompass System Test and display 01 on the CRT 
program display. 

On the CRT observe VERB 06, NOUN 61 flashing with some launch azimuth 
displayed in R1 ■ +xxx. xx. 

• 1 If the azimuth displayed is correct proceed to 6.2.18.5; if not, perform 
the following sequence: 

a. VERB 21, Press ENTER pushbutton 

b. +xxx.xx, press ENTER pushbutton (Correct Launch Azimuth) 

After verifying that the correct launch azimuth is displayed in R1 on the CRT, 
Enter VERB 33 on the K-8TART and push the ENTER pushbutton. 

Observe VERB 06 NOUN 61 flashing on the CRT with the foUowing displayed 
in R1 and R2. 

a. R1 ■ SXXX.XX, Nav. Base Azimuth (Z^g) 

b. R2 ■ Axx.xxx, Site Latitude 

. 1 Verify the data appearing in R1 and R2 and if correct proceed. If not correct, 
perform the foUowing sequence: 

To correct Rli 

a. VERB 21, ENTER 

b. +xxx.xx±000.50 degrees, ENTER (Zjfg Azimuth) 

To correct R2: 

a. Verb 22, ENTER 

b. + xx. xxx, ENTER (Correct Site Latitude from Table 1) - 
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6.2.18.9 Gyrocompassing Stability 

6.2.18.9.1 Enter VERB 33, ENTER into the D8KY. On the D8KY obeerre the PROGRAM 

display change to 05 after approximately 90 eeoonde. Approximately 5 ] 

minutes later obeerve the PROGRAM display change to 02. When PROG 
display changes to 02 record time as Tq. 

6.2.18.9.2 120 minutes after T 0 record the Outer, Inner and Middle CDU Gimbal 
angles from the CRT. 


6.2.18.9.3 Repeat above step every 5 minutes for the next 120 minutes. 

6.2.18.9.4 The peak-to-peak spread of the outer gimbal angle shall not exceed 0.12 
degreea. 

6.2.18.9.5 The peak-to-peak spread of the Inner and Middle gimbal angles shall not 
exceed 0.06 degrees. 


6.2.18.10.1 


Gyrooompassing Accuracy 

Between 235 minutes and 240 minutes from T 0 set the OPTICS ZERO switch 
on the GAN Indicator Control Panel to ZERO. 


6.2.18.10.2 


Enter the following into the D6KY. 


VERB 21 NOUN 03 ENTER 
02663 ENTER 

♦XXX. XX* 000.01 ENTER (Target No. 1 A*) 
Press ENTER Pushbutton 
02664 ENTER 

♦XXX. XX A 000.01 ENTER (Target No. 2 As) 
Press ENTER Pushbutton 
02665 ENTER 

♦00.000 ENTER (Target No. 1 EL) 

Press ENTER Pushbutton 
02666 ENTER 

♦00.000 ENTER (Target No. 2 EL) 


On the GAN Indicator Control Panel set the OPTICS ZERO switch to OFF, 
set the OPTICS MODE switch to MAN and the OPTICS SPEED switch to HI. 
Drive the StLOS to the approximate position of Target No. 1. Set the 
OPTICS SPEED Switch to LO. 

NOTE: Read the following 10 steps before proceeding; These are time 
critical steps and must be performed as rapidly as possible. 

After 240 minutes from Tq enter VERB 52 into the K-Start. Press the 
ENTER pushbutton. Observe the PROGRAM display on the CRT change to 03 


FORM MISt-M-1 R«». 
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6.2.18.12 


6.2.18.13 


6.2.18.14 


6.2.18.16 


6.2.18.16 


When VERB 06 NOUN 61 flash on the CRT and DSKY’a, insure that R1 
.and R2 display Target 1 azimuth and elevation. 

n. R1 * +XXX.XX (Target 1 azimuth) 
b. R2 ■ +00.000 (Target 1 elevation) 

Verify the data appearing in R1 and R2 and if oorrect, proceed. If not 
oorrect, perform the following sequence. 

a. VERB 24 t ENTER 

b. +xxx.xx*000.01, ENTER (Target 1 azimuth) 

0 . +00.000, ENTER (Target 1 elevation) 

Alter the correct readings for R1 and R2 are verified, enter VERB 33 
into the K-Start. Press the ENTER pushbutton. 

When VERB 06 NOUN 61 flash on the CRT and DSKTs, insure that R1 
and R2 display Target 2 azimuth and elevation. 

a. Rl ■ +xxx. xx (Target 2 azimuth) 

b. R2 ■ +00.000 (Target 2 elevation) 

Verify the data appearing in Rl and R2 and If oorrect proceed. If not 
c orre c t, perform the following sequence. 

a. VERB 24, ENTER 

b. +xxx. xx+000.01, ENTER (Target 2 azimuth) 
e. +00.000, ENTER (Target 2 elevation) 


FORM M1W-N-I 
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6.2.18.17 After the correct readings for R1 and R2 are verified enter VERB 33 
into the K-Start. Press the ENTER pushbutton. 

8.2.18.18 Using the Optics Hand Controller, align the SXT StLOS to target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good, proceed. 

If not satisfied with MARK, press the MARK REJECT pushbutton and 
repeat the step. 

8.2.18.19 Set the OPTICS SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT StLOS to the approximate position of Target No. 2. 

9,3,19.28 Set the OPTICS SPEED switch to LO. Usii« the Optics Hand Controller, 

align the SXT StLOS to Target 2 and press the MARK pushbutton*. If ‘ 
satisfied that the MARK was good, press the ENTER pushbuttons If net s 
satisfied, press the MARK REJECT pushbutton and repeat this step. /«*!&*-;t r> 

&IU tv. UUfc' 

8.2.18.21 On the CRT observe the following data displayed: 

a. VERB 08 NOUN 80 

b. R1 ■ a xx. xxx pc gyro elevation error, degrees) 
e. R2 - * xx. xxx (Y gyro elevation error, degrees) 
d. RS * a xx. xxx (Z gyro axlmuth error, degrees) 

Record Rl, R2 and R3. 

8.2.18.22 Enter VERB 34 into the K-Start. Press the ENTER pushbutton. Observe 
the PROGRAM display on the CRT and DSKY's indicate 02. Set the 
OPTICS ZERO switch on the G4N Indicator Control Panel to ZERO. 

6.2.18.23 Enter VERB 38 into the K-Start. Press the ENTER pushbutton. 

6.2.18.24 Enter VERB 41 NOUN 20 into the K-8tart. Press the ENTER pushbutton. 
Enter +00000 into the K-Start three times. Press the ENTER pushbutton 
after each entry. Set the Q/N POWER OPTICS Switch on the LEB Lighting 
Control Panel to OFF. 
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To 

To 4*15 
To 430 
To 4-45 
To +60 
To 4*75 
To 4*90 
To 4*106 
To 4-120 
To 4*125 
To 4*130 
To 4*135 
To 4*140 v 

To 4*145 
To 4*150 
To 4-155 

To 4*160 ~ 

To 4*165 
To 4*170 
To 4-175 * 

To 4*180 

NOTES: 1. Record CDU angles at times Indicated. (T 0 Is the time 
at the start of test - Prog 02) 

2. The 2 hr data (T 0 4-120 minutes) is baseline. 

Tolerance: Tolerance Is 0.00*0.06* delta from 2 hr baseline for CDUX, 

and 0.00*0.03* delta from 2 hr baseline for CDUY 9 CDUZ for 
the 120 minute to 180 minute recordings only. 


Step 

6.2.18.21 


6.2.18.26 Calculation Sheet 


Parameter 

X Gyro Elevation Error 
T Gyro Elevation Error 
Z Gyro Azimuth Error 


Recorded Value 
*R1 degrees 
*R2 degrees 
*R3 degrees 


6.2.18.26.1 Record the most recent values of the following coefficients from 6.2.16, 

IMU Performance Test. 

a. NBDX - f ) __ 

b. NBDY ■ ( ) 

c. NBDZ - ( ) . . 

d. ADIAZ - ( ) _ 

e. ADSRAY - ( ) _ 
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6.2.18.26.2 Perform the following calculations. (Cos Xfunctions are provided in Table L) 

a. * NBDZ + AD1AZ 

‘D(vert)-< > -^ 

b. D .. • 8in (Launch As) NBDX + 

(eaBt) Cos (Launch Az) NBDY + ADSRAY 

e 4 mTi l Si® « 206 

p (vert) (vert) x cosl+ (east) x cosX 
3600 

^vertl-( )_- degrees 


6.2.18.26.3 


Location Latitude X Cos X 

NAA 33.921 0.82985 

MILA 28.516 0.87868 

MSC 29.556 0.86993 

Perform the following calculations using the recorded data from 6.2.18.25 

and 6.2.18.26.2. 

a. Z Gyro azimuth error 3 hrs (corrected) ■ line 3 * #(vert) 

Z Gyro azimuth error 3 hrs (corrected) -_corrected 

Z Gyro azimuth error (corrected) shall be 0.00±Q. 573 degrees. 


b. X Gyro elevation error (3 hr) > 
X Gyro elevation error (3 hr)* 


.degrees 


c.. Y Gyro elevation error (3 hr) ■ line 2 

Y Gyro elevation error (3 hr) ■ degrees 

The X and Y Gyro elevation errors shall be 0.00*0.045 degrees. 


CMC Voltage Margin Test 

Verily that the GIN IMU HTR MNA and MNB breakers are engaged, computer 
MNA and MNB breakers are staged, IMU MNA and MNB breakers are not 
engaged, and the GIN Power-IMU switch on the *LEB Lighting Control Panel 
is in the OFF position. 

On tbe PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

CAUTION: During the performance of this test the +4 VDC CMC Power 

Supply shall not be operated at less than +2.5 VDC or greater 
than 5.2 VDC (CG 1030). The +14 VDC CMC Power Supply 
shall not be operated at less than +8.5 VDC or greater than 
+17.0 VDC (CG 1020). Rotate the LEB LTS NUMERICS SEL 
to approximately center position. Decrease to absolute minimum 


FORM MIF'M-1 »«*. M4 
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6. 2. 19.11 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 77777, ENTER 

6.2.19.12 Units R-154, insert 0001. Verify and execute. 

6.2.19.13 Insert in C-158 <*>108001244 and execute. Verify on CRT that GV0116 is 
between +0.8 and +11.8 vdo. 

8.2.19.14 Units R-154, Insert 0111. Verify and exeoute. 

8.2.19.15 Observe CG 1020, +14 VDC Power Supply on CRT. Repeat 8.2.19.12 
through 8.2.19.14 actuating the C Start entry until CG 1020 is 18.4, +0.0, 
-0.1 vdo. 

8.2.19.18 Press ERROR RESET on K-148. Wait 200 seooncto. Eiwur* that the DSKY 

RE8TART lamp does not light and thatf 

a. VERB 05, NOUN 31 

b. Rl- 01102 

does not appear on DSKY. 

8.2.19.17 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC' 
Waning meete* abu-m «ceU0kt»d. X.. T Y fv t*. *. M freest Tin" 'uxu 
s«<Hi nz +*8 a AX utteriaoe^Mfcta* ,•* ** - , ' n . 

8.2.19.18 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 77777, ENTER 

8.2.19.19 Units R-154, insert 0001. Verify and execute. 

8.2.19.20 Insert in C-158, +092001234 and exeoute. Verify on CRT that GV0108 is 
be tw ee n +8.2 and +10.3 vdo. 

8.2.19.21 Units M»1B4, iasert*9tlW Verify and execute*:. 

... ■ • ‘ \ 

8.2.19.22 Observe CG 1030, +4 VDC Power Supply on CRT. Repeat 8.2.19.19 through 
8.2.19.21 adjusting the C Start entry until CG 1030 is 4.60, +0. 00, -0.03 ydo. 

8.2.19.23 Press ERROR RESET oS *-143. Wait 200 seconds! Ensure that the DSKY 
RESTART lamp does not light and that: 

a. VERSOS* NOUN 31 

b. R 1*01102 does not appear on DSKY. 
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6.2.19.24 8et INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKV 

RESTART lamp la lighted. Die regard other DSKY indioationa. Verttf CMC 
Warning manta* aWrma am lifted. * t' •• % 2.! n. c:r: i ;':,o 

u-j i«nv »b k-iyfirt »« as-.ucIx ii***: AiM>tB?*l '3? CRT. 

6.2.19.25 8et INHIBIT VOLTAGE FAIL awiteh to ON, on PSAAM. Inaert into K-146t 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. TT777, ENTER. 

6.2.19.26 Unite R-154, inaert 0001. Verify and execute. 


6.2.19.27 


Inaert in 0156, -040001244 and execute. Verify on CRT that GV0116 la 
between -3.0 and -5.0 rdo. 


6.2.19.28 Unite R-154, Inaert 0111. Verify and execute. 

6.2.19.29 Obaerve CG 1020, +14 VDC Power Supply on CRT. Repeat 6.2.19.26 through 
6.2.19.28 ad)uating the C Start entry until CG 1020 la 12.1, +0.1, -0.0 vde. 

6.119.30 Press ERROR RESET on K-148. Wait 200 aeoonda. Eneure that the D8KY 
RESTART lamp doee not light and that: 

a. VERB 05, NOUN 31 * 

b. Rl- 01102 

doee not appear on DSKT. 


6.2.19.31 8et INHIBIT VOLTAGE FAIL ewitoh to OFF, on PSAAM. Verify that DSKT 
RESTART lamp la lighted. Die regard other DSKY indioationa. Verify CMC 
Warning maete* Marne am lighted.- t-ix-v-.’-.i. 1 i«. 2 i ; m * * i CG iv/iO 

aiio uu u**u as mmvznoe o'* CK1*. 


6.2.19.32 Unite R-154, inaert 0000. Verify and execute. 

6.2.19.33 Terminate CMC Self-Check by lneertlng into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 00000, ENTER 

Enaure that CG 1020, +14 VDC Power Supply Indication la +14.0, *0.4, and 
that CG 1030, 44 VDC Power Supply indication in +4.00*0.20 VDC on CRT. 


H0 


6.2.19.34 





- 


+4VDC CMC SUPPLY 

our/w vs cc/vrtfOL. 
C&/C30 

0-/56 £XXXOo/234 


■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 


■■■■■■■■■■■■■■■■■■■»■■■■■■■■■■■ 

iiiiiiiiiiiiiiiKiHiiiiiiiinii 

■■■■■■■■■■■»&■■■■■■■■■■■■■■■■■■ 


+/4 voc cmc suppl y 

0UTPOT VS. CCHT&OL 

CG tolo 

e-zsc, txx.ioc/e44 


psfliiiiiiiimmiiiiiiiHii!!!! 

»■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 
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f Mlallaatton before pr soss dfag . 


. - T»ra; iwn 


FDAI Attltudo Error 

Insert In KlU) 

o. ? 57 BYTE 

b. 00013 ERTE 


Observe on CRT 

a. ▼ 94 HO 

b. FROG 

c. HO AIT • 


Flashing 

07 

OH 


4. Rl, R2, end R3 Approx. 00000 
Insert in K148 


n. VERB 33. 


Observe on CRT 


a. VW 

b. Rl 
e. R2 

d. R3 

e. HO ATT 


Flashing 

400385 
-00385 
400385 • 

OFF 


Record CRT indications 

n. OG 2279 ROLL ATT ERROR - CDU SAC OUT 
b. OG 2219 PITCH ATT ERROR - CDU SAC OUT 
e. OG 2249 YAH ATT ERROR - CDU SAC OUT 

Insert in 1148 


.♦lw06*0.46 VRM&cj: 
-6.06*0.46VBMfrcs 
+5. 9690.66 VRM»^ 


n. VERB 33. EHTER 


Observe on CRT 


a. F06 

b. Rl 
e. R2 
d. R3 


HOI 

400384 

-00384 

400384 


Flashing 


rONM Mlll-H-I MV. M« 
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6.2.90.2.17 Record CRT indications 


a. 00 2279 

b. 00 2219 

c. 00 2249 


ROLL ATT ERROR - CDU DAC OUT 
PITCH ATT ERROR - CDU DAC OUT 
YAH ATT ERROR - CDU DAC OUT 


6.2.10.2.Id Insert In 10.46 

a. VERB 33, BfTBR 
6.2.20.2.19 Observe an CRT 

■01 


v if 


Hashing 


b. R1 


400000 

c. R2 


400000 

d. R3 


-00090 

6.2.13.2.20 Record CRT indications 


a. 00 2279 

ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 

PITCH ATT ERROR - CDU DAC OUT 

e. 00 2249 * 

YAH ATT ERROR - CDU DAC OUT 

6.2.13.2.21 Insert in K148 

- 


a. VERB 33, 

OTTER 

% 

6.2.33.2.22 Observe on CRT 


* 

a. V 06 

■01 

Flashing 

b. R1 


-00090 

c. R2 


400090 

d. R3 


-00135 

6.2.29.2.23 Record CRT indications 


a. 00 2279 

ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 

PITCH ATT ERROR - CDU DAC OUT 

e. 00 2249 

YAH ATT ERROR - CDU DAC OUT 

6.2.23.2.24 Insert in KL48 



a. VERB 33, 

EATER 

• 

6.2.13.2.25 Observe on CRT 



s. V33 

■01 

Flashing 

b. R1 


- -00135 

e. R2 


400135 

d. R3 


-00160 


+l.§9j*.lJUV3»fi&ea 

«l,19^1*V!we?es 


0.00*«0*V9»Mn»s 

0,00±%,0*VItaS*es 

fnw 15 


-1.19± 0.1SVR3A8 :o u 
+1^19*0; lgVKMg *•-*» 
-i. T8*o.23 VRM*~ e3 
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6.2.20.2.35 Record CRT indications 

a. CO 2279 ROLL ATT ERROR - CDU DAC OOF - 5.06ft &6TVHH8 0 

V. CO 2219 PITCH ATT ERROR - CDU DAC OUT +*,06ft C. 6*3VRM3 ■-j-s 

o. 00 22^9 YAH ATT ERROR - CDU DAC OUT 0.00*0/06 VRM: ej 

6.2.20.2.36 Insert in CAB 

E01 BITER 

ENTER 
ENTJ94 
EEIER 

6.2.20.2.37 Observe on CRT 


a. V 21 

b. 025^5 

c. 02637 

' V 33 


». V ff WD2 
b. EO ATT , 

0 / R1 

d. R2 

e. R3 


Flashing 

OR 

. -KXXXX) approximately 
■*00000 approximately 
■*00000 approximately 
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6.2.2a.3 TVC Test 

6.2.20.3.1 The a/H Autopilot Control and SFS Beady discretes ih*n be 
applied to the O/l Interface. 

6.2.20.3.2 Set the OPTICS MODE selector on the Indicator Control panel 
. to MAX. Set the OPTICS ZERO switch to OFF. 

6.2.20.3.3 Insert in EL48 


a. VERB 33, DITTO 
6.2.20.3*4 Observe on CRT 

a. , V01 X 10 

b. R1 

c. R3 

6.2.20.3*3 Insert In 10L48 

a. V 33 BITER 

6.2.20.3*6 Observe on CRT 


Flashing 

X7373 

00030 


a. V 01 

b. R1 

c. R3 


ROW 10 


Flashing 

37777 

00031 


6.2.20.3.7 Insert In KL48 
a. V 33 

6.2.20.3*8 Observe on CRT 


a. voe 

X 02 

Flashing 

b. R1 


400385 

c. R2 


-00385 

d. R3 


400003 

Record CRT Indications 


a. 00 3722 

TRURNIOR CDU DAC OUTPUT 

b. 00 3721 

SHAFT CDU DAC 

OUTPUT 


6.2.20.3*10 Insert In KlUS 
a. VERB 33, 


+ 16 . 5+10.12±&Oft VRMS 
-16.06-10,1841^00 VRMS 
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6.2.29.3.11 Observe on CRT 


a* 

▼ 99 

■ 01 

Flashing 

b. 

R1 


400384 

c. 

R2 


-00384 

d. 

R3 


400003 

e. - 

NO ATT 


OFF 


6.2.20.3.12 Roeord CRT indication* 

a. 00 3722 TRUII1VI0R CDU SAC OUTPUT 

b. 00 3721 SHAFT CDU DAC OUTPUT 

6.2.20.3.13 Insert in K148 


* J iTL12*l_00 TOMS 3 
-40.12*1,00 TOMS * 


a. VERB 33, BITER 
6.2.29*3*1* Obaerva on CRT 


▼ 99 

■ 03 

Flashing 

HI 


400160 

R2 


-00160 

R3 


400003 


6.2.20.3.15 Record CRT indication* 


a. 00 3722 TRUNNION CDU DAC 0UTRJT 4-4.22* 0^42 TOMSees 

b. 00 3721 SHAFT CDU DAC OUTPUT -4.22*0.42YBMSes 

6.2.20.3.16 Insert in 1048- 


a. VERB 33, . ENTER 

6.2.20.3.17 Observe on CRT 


a. V 09 

b. R1 

c. R2 

d. R3 


H 02 


6.2.20*3*16 Record CRT indication* 


Flashing 

400135 

-00135 

400003 


a. 00 3722 TRUNKOH CDU DAC OUTPUT 

b. 00 3721 SHAFT CDU DAC OUTPUT 

6.2.20.3*19 insert in K148 


♦3.56*4,49 TOMS 
=4:56*0. 36 TOMS 5 


a. VERB 33, BFTBl 
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3.20 Observe on CRT 


••TOO 
b. R1 . 
e. R2 
d. R3 


Flashing 

400090 

-00090 

400003 


.21 Record CRT indications 


a. 00 3722 TRUINION CDU DAC OUTPUT ^S8*9.24 TOMBs 

b. 00 3721 SHAFT CDU DAC OUTPUT ~-4..3810«24 VRM8 u 

.28 Srt the 0PTIC8 SPEED SMU* rt ttw lmliertn-«entmt MM to B.-1 

laaol t.c lil* . * 

.23 Insert In K148 
a. VERB 33.KNTBI 
•24 Observe on CRT 


•• ▼ oe 

b. R1 
e. R2 
d. R3 


Flashing 

400000 

400000 

400003 



•2$ While holding the Optics Hand Controller up and left (45*) no 
longer than 10 secozxls, record CRT indications. 


a. OS 3722 TRUNNION CDU DAC OUTPUT 

b. 00 3721 SHAFT CDU DAC OUTPUT 

.26 Insert in 1CL48 


Q k 0O*9,** TOMS 3 
VRM8 3 


a. VERB 33| WT® 

.27 Observe on CRT * 

»• ▼ 96 N 02 Flashing 

b. R1 -00090 

c. R2 400090 

d. R3 400003 

•26 Record CRT indications 


a. CO 3722 TRUNNION CDU DAC OUTPUT 

b. CO 3721 SHAFT CDU DAC OUTPUT 


VRM»S 

4^«8±0.24 VHMS- 
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PACE 


6.2.20.3*29 Set the OPTICSZEBOswitch on the Indicator Control Panel to ZHtO 
for 30 second*, then return to OFT. 


6.2.20.3.30 Insert in KLU8 


a. VERB 33, 

BITER 


6.2.20.3.31 Observe an CRT 



a. Y9« 

V 02 

Flashing 

b. R1 


-00135 

e. R2 


*00135 

A. R3 


-*00003 

6.2.20.3*32 Record CRT Indications 


a. 00 3722 TRUNNION COT BAC OUTPUT 

b. CG 3721 SHAFT COT DAC OUTPUT . 

6.2.20.3*33 Insert in 10L48 



a. VERB 33, 

EBRSR 


6.2.29.3.3^ Observe on CRT 

A- 


e* V 09 

V 02 

Flashing 

b. R1 


-00160 

c. R2 


400160 

d. R3 


400003 

6.2.20.3*35 Record CRT Indications 


a. CO 3722 

TRUNNION COT BAC OUTPUT 

b. 00 3721 

SHAFT COT DAC OUTPUT 

6.2.20.3.36 Insert in 10.4*8 



a. VERB 33, 

ENTER 


6.2.20.3.37 Observe on CRT 



»* V 09 

I 02 

Flashing 

b. R1 


-00384 

c. R2 


400384 

d. R3 


400003 


.■*3.66*0.3SVRMS 
+5 •♦3.56*0* 30 VRM2 


—4.22* 0,42 VRMB b 
*4.22*0; 42 VRMB 
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GUV Test 

PSAAM and/or SCA 

Signal 

link 

Nomenclature 


Requirement 

Uncertainty * of 

Full Scale 

CG 1020 

1 

♦14 VDC CMC SUPPLY 


♦14.0 ± 0.4 VDC 


o* 


CG 1030 

1 

+4 VDC CMC SUPPLY 


♦4.00 * 0.2 VDC 


o* 


0G 1040 

2 

♦120 VDC PIPA SUPPLY 

♦120 ±6.0 VDC 


lit 


CG 1051 

1 

♦20 VDC PIPA SUPPLY 

♦20.0 ± 1.2 VDC 


o* 


0G 1052 

1 

-20 VDC PIPA SUPPLY 

-20 ± 2 VDC 


o* 


0G 1070 

1 

♦4 VDC CDU SUPPLY 


♦4.0 ± 0.2 VDC 


Ojt 


CG 1100 

1 

-28 VDC SUPPLY 


-27.5 ± 6.0 VDC 


o* 


0G 1110 


2.5 VDC TM BIAS 


♦2.50*0*08 VDC 


Ojt 


0G 1201 


- IMU 28V .8KC 1* 0* 

RMS 

28.00 ± 0.56 VRMS 

1* 


0G 1202 

1 

IMU 28V .8 KC 5* - 

90° RMS 

28.0 ,± 1.4 VRMS 


0.33% 

0G 1203- 

1 

IMU 28V .8X0 0* RMS 

28.0 .4 2.1 VRMS 


0.33% 

CG 1P0J 

I 

PH DIPT IMU 5* 0*, 

-OO* 

-00*10* 


2.3% 

GO 1211 

1 

OPTX 28V .8X0 1* 0 

* RMS 

28.00 ♦ 0.56 VRMS 

0.33% 

0.33% 

00 1212 

1 

OPTX 28 V .8XC 5* - 

90* RMS 

28.00 ±1.48 VRMS 


0G 1220 

1 

PH DIFF OPTX 1^ IMU 1* 

0* ± 10* 


2.3% 

0G 1331 

2 — 

- 3.2 XC 28V SUPPLY 


26 .6 ±0.56 VRMS 


1% 


00 1336 

1 

PH DIFP 3.2 XC 28V/0MC SYNC 

1 0* ± 10* 


2.3% 

0G 1500 

1 

♦28 VDC IMU OPERATE BUS 

28.8 * 3VDC 


oit 


00 1510 

1 

♦28 VDC IMU STANDBY BUS 

28.8 ± 3 VDC 


o* 


0G 1520 

1 

♦28 VDC CMC OPERATE BUS 

28.8 ± 3 VDC 


ojt 


0G 1530 

1 

♦28 VDC OPTX OPERATE BUB v 

28.8 VDC 


ojt 


CG 2001 

2 

X PIPA SG 0/P 


5 VRMS max 


3* 


00 2021 

2 

Y PIPA SG 0/P 

* 

5 VRMS man 


0.23% 

OG 204l 


2 PIPA SG 0/P 


5 VRMS max 


3* 


CG 2106 

2 

IG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 


3,6% 

CG 2112 

2 

IG IX RESOLVER 0/P SIN 

18.38 ±1.84 VRMS @45* 

2.5* 

OG 2113 

2 

IG IX RESOLVER 0/P 003 

18.38*1.84 VRMS® 45* 

2.5* 

CG 2117 


IG SERVO ERROR IN 

PHASE 

0.0 ± 60 mv RMS 6 null 

1.4% 

OG 2120 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max during Pine 

0% 


CG 2138 




Alignment Tbrquing 



1 

MG SERVO B*ROR QUAD . 

0.0 ± 1.2 VRM3 


3.6% 

OG 2142 

2 

MG IX RESOLVER 0/P SIN 

18.38*1.54 VRMS @45* ' 

2.5* 

OG 2143 

2 

MG IX RESOLVER 0/P COS 

18.38*1.84 VRMS @4 


2.5* 

OG 2147 

2 

MG SERVO ERROR IN 

PHASE 

0.0 ± 60 mv rma § null 

1.4% 

OG 2150 

1 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

0% 


CG 2168 




Fine Align Torquing 



1 

OG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 


9.6% 

CG 2172 

2 

OG IX RESOLVER 0/P SIN 

18,38*1.54 VRMS @45* « 

2.5* 

ri 2173 

2 

OG IX RESOLVER o/P COS 

18.38*1.84 VRMS @45* ’ 

2.5 * 

cj 2177 

2 

OG SERVO ERROR IN 

PHASE 

0.0 ± bOmvRKS § null 

1.4% 

OG 2180 

1 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 

0% 






Fine Align Torquing 


CG1042 

1 

♦120 VDC PIPA SUP NOISE RMS 

1.5 VRMS MAX 


0% 


CG1053 

1 

♦20 VDC PIPA SUP NOISE RMS 

1.0 VRMS MAX 


0% 


CG1071 

1 

♦4 VDC CDU SUP NOISE RMS 

0^10 VRSM MAX 


0% 


CGI 501 

1 

♦28V IMU OPERATE BU8 NOISE RMS 1, 0 VRMS MAX 

0% 




♦28V IMU STANDBY BUS NOISE RMS 1.0 VRMS MAX 

0% 


1 

♦28V CMC OPERATE BUS NOISE RMS 2.0 VRMS MAX 

0% 


CG1531 

1 

+28V OPTX OPERATE BUS NOISE RMS 2.0 VRMS MAX 

0% 
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GAN Test PSAAM and/or SCA 


Signal 

Link 

Nomenclature 

Requirement Uncertainty % of 



Full 

Scale 

CG 2219 

1 

PITCH ATT ERROR - CDU DAC 0/P 

5.06 ± 0.5 VRMS 9 17* 

0.67% 

CG 2220 

1 

IG CDU FINE ERROR 

0.0 ± 0.07VRMS 9 null 

0.29% 

CG 2221 

1 

IG CDU COARSE ERROR 

0.0 ± 0.68 VRMS ©null 

0.29% 

CG 2249 

1 

YAW ATT ERROR-CDU DAC 0/P 

5.06 ± 0.5VRMS • 17° 

0.67% 

CG 2250 

1 

MG CDU FINE ERROR 

0.0 ± 0.07VRMS 9 null 

0.29% 

CG 2251 

1 

MG CDU COARSE ERROR 

0.0 ± 0.68VRMS 9 null 

0.29% 

CG 2279 

1 

ROLL ATT ERROR-CDU DAC 0/P 

5.06 ± 0.5VRMS §17* 

0.67% 

CG 2260 

1 

OG CDU FINE ERROR 

0.0 t 0.07 VRMS 2 null 

0.29% 

CG 2281 

1 

OG CDU COARSE ERROR 

0.0 ± 0.68 VRMS 

0.29% 

CG 2300 

1 

PIPA TEMPERATURE 

130.541. •* F Operate Mode 

2% 

CG 3011 

3 

< TRUNNION CDU FINE ERROR 

0.0 ± 0.07VRMS % null 

0.29% 

CG 3021 

1 

SHAFT CDU FINE ERROR 

0.0 ± 0.07VRMS 6 null 

0.29% 

CG 3H7- 


SXT SHAFT SERVO ERROR IN PH 

2 VRMS max 

1.1% * 

00 ?118 

1 

SXT TRUNNION SERVO ERROR IN PHASE 2 VPMQ 

1.1% 

CG 31**0 


SXT SHAFT TACH 0/P 

3.1 * 1.3VR10* 81 Kate 

10% 

CG 31^5 

1 

SXT SHAFT MTR CONTROL WINDING 

f0.50 to >4.00 VRMS Med Betel. 1% 

CG 3150 

11 

SXT TRUNNION TACH 0/P 

3.3 i 1.3VRM5 9 HI Rate 

1.1% 

OG 3155 

1 

SXT TRUNNION MTR CONTROL WINDING -N>. 35 to +3.Q9 VRMS 

10% 



-• 

Med Rate c 


co 3160 

1 

3CT SHAFT TACH 0/P 

3.3 t 1*3 VRMS 9 HI Rate 

ia% 

CG 3170 

1 

3CT TRUNNION TACH 0/P 

0.65 * 0.35VRMS @Hi Rate 

1.1% 

OG 3721 

1 

* SHAFT CDU DAC o/P ' 

10.1341. ee VRMS dl7* 

1% 

CG 3722 

8 

4 TRUNNION CDU DAC 0/P 

100341. 09JVRM3 9 17* 

1% 

OG 4300 

3 

' CMC TEMP 

97.5442.5* F 

0.23% 

CG 6020 

1 

PIPA CAL MODULE TEMP 

73.5427.5?F 

0.23% 

OG 6021 

1 

IMU 800 cpa ft TEMP (PSA) 

90430*F ... / 

0% 

CG 2301 

1 

IR1G TH4PERATURE 

135 t 2.5*F in Operate 

3% 

CG 1031 

1 

414V CMC SUPPLY NOISE RMS 

9. 3 VRMS max 

0% 

CQ 1031 

1 

44 CMC SUPPLY NOISE RMS 

9.2 VRMS max 

0 % 



~ : .v. ' - 

- • - on -'-- f 


1... . .. ; 


" J . .v ■ ’ * t 

ti ;i , , 1 1,.-- 



PSAAM OUTPUT is (he source of Link 1 signals 
SCA OUTPUT is the source of link 2 eignale. 
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ADDENDUM I 

SCOPE: The following changes are required to make ND1002325 applicable as GAN System 
technical support documentation for CSM 101. 

Addition 1. Add paragraph 6.1.1.7 as follows: 

6.1.1.7 Data from the on-board tape recorder shall be made available and the 

following signals verified: 

a. IG TORQUE MOTOR CURRENT (CG 2120) shall be less than 
0.125 amp max. 

b. OG TORQUE MOTOR CURRENT (CG 2180) shall be less than 
0.125 amp max. 

9 f MG TORQUE MOTOR CURRENT (CG 2150) shall be less than 
.1 0.125 amp max. 

Addition 2. Paragraph 6.2.1.5.6, change the last sentence to read as follows: 

. On the Event Recorder verify that the IMU HTR Current switch discrete 
(CG 2302 Link 2) is on and that the IMU Blower Current discrete (CG 2303 
Link 2) is OFF over the last 2 hour period (occasionally discretes may cycle). 

Addition 3. Add paragraph 6.2.4.6.1 as follows: 

6.2.4.6.1 On the analog recorder verify that (CG 1211 Link 2, OPTIC8 28V 800 cps 
1% 0 deg) RMS voltage Is 28.0a0.06 VAC. 

Addition 4. Add Paragraph 6.2.20.2.5.1 and 6.2.20.2.32.1 as follows: 

6.2.20.2.5.1 Verify on the analog recorder the following signals: 

a. CG 2279 Link 2 ROLL ATT ERROR - CDU DAC OUT 
+5.06a0.66 VRMS 

b. CM 2219 Link 2 PITCH ATT ERROR - CDU DAC OUT 
-5.06a0.66 VRMS 

O. CG 2249 Link 2 YAW ATT ERROR - CDU DAC OUT 
. +5.06A0.66 VRMS 

6.2.20.2.32.1 Verify on the analog recorder the following signals: 


a. CG 2279 Link 2 BOLL ATT ERROR - CDU DAC OUT -5.06a0.66 VRMS 

b. CG 2219 Link 2 PITCH ATT ERROR - CDU DAC OUT +5.06a0.66 VRMS 

c. CG 2249 Link 2 YAW ATT ERROR - CDU DAC OUT -5.06a0.66 VRMS 


POEM MIM-M-t M». 








Addition 5. Paragraph 6.1.2.1. 1 add now Paragraph 6.1.2.1.5 as follows: 

6.1.2.1.5 Data from the on-board tape recorder shall be made available and the 

following signals verified. 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

C. VIB NB YAW (CG 6003) 

Addition 6. Replace Paragraph 6.2.3.1.13 with the following: 

6.2.3.1.13 30 minutes after switching from Standby mode to the Operate mode record 

. the IRIG temperature. The recorded IRIG temperature shall be within 
0.5 deg F. of the Operate stabilized HUG temperature determined below. 

Add the following sentence to Paragraph 6.2.3.1.14: 

Record the Operate mode stabilized IRIG temperature. The Operate mode 
stabilized HUG temperature shall be 135*2.5* F. 

Paragraph 6.2.5.2.16, add the following to Table VI: 

14 CG 2301 IRIG TEMPERATURE 

Addition 7. Paragraph 6.1.1.6,- add item "f * as follows: 

f. The TRACKER switch on GfiN Indicator Control Panel shall be set to 
OFF. 

Addition 8. Replace Paragraph 6.2.3.1.2 with the following: 

6.2.3.1.2 Switch and selectors on the G4N Indicator Control Panel shall be set as 

follows: 

a. OPTICS MODE to ZERO 

b. CONTROLLER COUPLING to DIRECT 
o. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNE88 to minimum brightness position 


rONM MB' 
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Addition 9. Replace Paragraph 6.2.5.1.2 with the following: 

6.2. S. 1.2 Set the following switches on the GfiN Indicator Control Panel to the 

positions designated. 

a. OPTICS MODE to ZERO 

b. CONTROLLER MODE to DIRECT 
e. CONTROLLER SPEED to LO 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Addition 10. . Replace Paragraph 6.2.5.2.1 with the following: 

0.2.5.211 Set or verify Hie following G6N Indicator Control Panel switches to the 

position indicated. 

a. CONDITION LAMPS to ON 

b. OPTIC8 MODE to ZERO 

c. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED to LO 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position 

Addition 11. Replace Paragraph-6.2.5.3.6 with the following: 

6.2.5.3.6 Insure that the following switches are set to the positions indicated: 

a. CONTROLLER COUPLING to DIRECT 

b. OPTICS MODE to ZERO 

c. TELESCOPE TRUNNION to SLAVE to SXT 

d. TRACKER to OFF 

e. CONTROLLER SPEED* to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

Addition 12. Replace Paragraph 6.2.9.23 with the following: 

6.2.9.23 Set the OPTICS MODE switch on the Indicator Control Panel to ZERO. 

Wait 15 seconds. Set the OPTICS MODE switch to CMC. 
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6.2.10.5.1 Enter the following* 

VERB 01 NOUN 10, ENTER 
00033, ENTER 
Verify HI - XXX6X 

6.2.10.5.2 Set the OPTICS MODE switch to CMC. Enter the following: 

ENTER 

00033, ENTER 
. Verify R1 - XXX5X 

6.2.10.5.3 Set the OPTICS MODE switch to MAN. Press the KEY REL pushbutton 
on the D6KY. 

OPTICS TIME TO ZERO TEST 

6.2.10.6 Set up the Analog Recorder to monitor the following measurements. 

a. CG 3140 SXT Shaft Tach Output 

b. CG 3150 SXT Trunnion Tach Output 
o. CG 3160 SCT Shaft Tach Output 

d. CG 3170 SCT Trunnion Tach Output 

e. CG 3117 SXT Shaft Servo Error in-phase 

f. CG 3118 SXT Trunnion Servo Error in-phase 

6.2.10.7 Push the Optics Hand Controller to the right,dxiving the SXT Shaft until 

R1 on the DSKY indicates +180*1 deg. Push the Optics Hand Controller up, 
driving the SXT Trunnion until R2 on the DSIfY indicates +75*1 deg. 
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Start the Analog Reeordera and set the OPTICS MODE switch 
on the GW Indicator Control Panel to ZERO. 

Monitor the Aralog Recorders until all signals return to null. Stop 
the Analog Recorders. The elapsed time between the initial and final 
8XT shaft and Trunnion Tach output nulls shall be less than 15 seconds 
The peak magnitude of the SXT Shaft (CG 3140) and Trunnion (CG 3150) 
tach outputs shall be -3.3*1.3 VRMS. The peak magnitude of the SCT 
Shaft Tach Output (CG 3160) shall be 3.3*1.3 VRMS. The peak magni¬ 
tude of the SCT Trunnion Tach Output (CG 3170) shall be 0.85*0.35 VRMS. 
The SXT Shalt (CG 3117) and Trunnion (CG 3118) 8ervo Error in-phase 
measurements shall each have a maximum magnitude of 2 VRMS. 

Record R1 and R2 on the CRT. The data displayed shall be as follows: 

a. R1 ■ +0.00* *0.02* , -0.03* (Shaft Angle) 

b. R2 ■ *0.00<P +0.006* , -0.007* (Trunnion LOB Angle) 

Enter VERB 34 and press the ENTER pushbutton. 

Record the Telescope Panel Angle Counter indications. 

The Shaft Angle shall be 0.0*0.11 degrees. The Trunnion Angle shall 
be 9.0*0.22 degrees. 

Set the OPTIC8 MODE switch on the G5N Indicator Control Panel to 
MAN. 8et the G/N Power Optics Switch on the LEB Lighting Control 
Panel to OFF. 

OPTICS BACKUP MODE TEST 

Insert the Inflight Tool (V36601405) into the Trunnion Tool input and 
engage drive mechanism (button out). Verify that the trunnion turns 
by viewing the movement through the SCT eyepieoe while turning the 
tool until the TPAC reads +5 deg. Remove the tool from the trunnion 
tool input. 

Insert the Inflight Tool (V36601405) into the. Shaft Tool input and engage 
the drive mechanism (button out). Verify that the Shaft turns by viewing 
the movement through the SCT eyepiece while turning the tool so that the 
shaft moves through an angle from 0* to +3 to -3 to 0 as indicated on the 
shaft TPAC. Disengage the shaft drive mechanism (button In) and remove 
the tool. 
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Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verify 
that the Trunnion Turns by viewing the movement through the SCT eye¬ 
piece while turning the tool so that the trunnion moves from *1*5* to -5* 
and back to aero as indicated on the Trunnion TPAC. Disengage the 
trunnion drive mechanism (button in) and remove the tool. 

Optics Coordinate Transformation Control Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 8.2.5.2, 

Turn On Procedure before proceeding. 

INITIALIZATION 

Set/Verify the O/N POWER-OPTIC8 switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CQ 1530) 
Is ■*■28.0*3 VDC. Verify that the OPTX 28V 800 cps 1% aero <CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CO 1212) are not flashing on the CRT. 

Enter the following into the K-8tart» Press the ENTER pushbutton 
after each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
O. +00000, ENTER 
d. +00000, ENTER 

Verify and/or set the following switches on the G8N Indicator control panel 
to the position indica t ed. 

a. TELESCOPE TRUNNION to 8LAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
Q. CONTROLLER SPEED to HI 

Set up the analog recorders to monitor the following measurements. 

a. CG 3170 SCT Trunnion Tachometer Output 

Enter the followii* into the K-8tart to monitor the OPTICS CDU v s. 


VERB 16 NOUN 55, press ENTER 
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1 1 1 1 1 1 1 

RACE 


6.2.11.6 Set the OPTICS MODE switch on the GW Panel to ZERO. Walt 15 
seconds. Return the OPTICS MODE switch to MAN 

RESOLVED MODE PHASING AND IMAGE RATE TEST 

6.2.11.7 Using the Optics Control Stick, drive the Optics until R1 - +225.00 and 
R2 - +10.000 on the CRT and the DSKY's. 

6.2.11.8 Set the CONTROLLER COUPLING switch on the GW Panel to RSLV and 
CONTROLLER SPEED switch to MED. 

6.2.11.9 Position the movable optics target such that it is centered on the SCT 
reticle pattern, then start the analog recorders at a chart speed of 10 mm/ 
second. 

6.2.11.10 Quickly displace the Optics Control Stick 46*10 degrees in the upper right 
hand quadrant while sighting on the optics target through the SCT eyepiece. 
The targetshallappear to move in the upper right field of view of the SCT at 
45*10 deg. When target leavea the SCT upper right field of view preas MARK 
pushbutton and Immediately record the shaft angle as displayed on R1 of the 
DSKY. The recorded shaft angle shall be +225*10.00 degrees. 

6.2.11.11 t Stop the analog recorder and measure the elapsed time between the Initial 

and the final signal null conditions for the Trunnion measurement. The 
elapsed time shall be-+19 to +32 seconds. 

CSM AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

6.2.11.12 Set the CONTROLLER COUPLING switch to DIRECT. Again usii« the 
Optics Control Stick, drive the optics until R1 - +225.00 and R2 * +10.000. 
Set the CONTROLLER COUPLING switch to RSLV. 

6.2.11.13 While sighting on the optical target through the SCT eyepiece, displace the 
Optics Control Stick hilly to die right. Verily that the target image appears 
to move In a straight line horizontally to the right and release the Optics 
Control Stick when the target image reaches the edge of the SCT field of 
view. 

6.2.11.14 Enter VERB 34 in the DSKY. Press the ENTER pushbutton. 


FORM MIM-M-I RBV. 
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6.2.11.15 Set the CONTROLLER COUPLING switch on the GfiN Panel to DIRECT. Set 

the OPTICS MODE switch to ZERO. After 15 seconds, return the switch to 
MAN. 

. NOTE: If optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

6.2.12 Optics Functional Test 

Proceed with this test if 6.2.3 Operate Power On Test, or 6.2.5.2 Turn-on 
Procedure has been performed and system operation has not been interrupted. 
If system operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

NOTE: This test requires the use of the GUI Installation Qualification 
Fixture A23-097 mounted on Optics Supporting Fixture A14-135. 
Insure that the qualification fixture has been properly aligned and 
that both Autosets are visible through the SXT StLOS before pro¬ 
ceeding. Insure that lamp power is available to the qualification 
fixture and to the Portable Lamp Assembly. - 

6.2.12.1 Set/verify the G/N POWER OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Set TRACKER switch to OFF. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8*3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashii* on CRT. 
o. CG 1212 OPTX 800 cps 5%. -90 ph not Rashly on CRT. 

6.2.12.2 ' Enter the following sequence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 
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6.2.12.3 Insure that the optics control switches on the GAN Indicator Control’ 

Panel are set as follows: 

a. OPTICS MODE to MAN 

b. CONTROLLER SPEED to LO 

O. CONTROLLER COUPLING to DIRECT 
d. TELESCOPE TRUNNION to SLAVE to SXT 

6.2.12.4 Set the OPTICS MODE dwitch to ZERO. After 15 seconds return the switch 
to MAN. 

6.2.12.5 Resolution Checks 

6.2.12.5.1 Sight through the SXT eyepiece. Using the Optic Control Stick, adjust 

the SXT to obtain the best reflected field of view of the 5-inch autocollimator 
reticle engraving at the center of the field of view. 

6.2.12.5.2 Note that the witooolllmator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines within 
a set) can be made. Record the number associated with th^ t set of lines. 

The SXT resolution shall be at least 10 arc-seconds at the center of the field 
of view. 

6.2.12.5.3 Repeat 6.2.12.5.1 and 6.2.12.5.2 using the SCT and the 8CT resolution 
chart. The SCT shall have a resolution of at least 3 arc-minutes at the 
center of the field of view. 

6.2.12.6 . Slave Telescope Mode Checks 

6.2.12.6.1 Enter VERB 16 NOUN 55 into the K-Start, press the ENTER pushbutton. 

6.2.12.6.2 Sbt the OPTICS MODB switch on the Control Indicator Panel to ZEHCfcent 

Wait 15 seconds, '.j. A .. « .. ir-- ,, lU4 v >. 


6.2.12.6.3 Record the SCT Shaft and Trunnion angles as Indicated by the TPAC and the 
Shaft and Trunnion CDU angles as indicated in Rl and R2 of the D6KY. The 
difference between the TPAC Shaft angle and the Shaft CDU angle be 
±0.11 deg or less. The difference between the TPAC Trunnion angle and the 
Trunnion CDU angle shall be *0.22 deg or less. 
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6.2.12.6.4 Place the OPTICS MODE switch to MAN. Using the Optics Control Stick 
drive the SXT Shaft and Trunnion CDU's until R1 - 035.00*0.10 deg and 
R2 * +35.000*0.100 deg, settle the CONTROLLER SPEED switch to LO 

as the angles are approached. Press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles as indicated by the TP AC. Record R1 
and R2. The difference between the TPAC Shaft angle and Shaft CDU angle 
shall be *0.11 deg or less. The difference between the TPAC Trunnion angle 
and Trunnion CDU angle shall be *0.22 deg or less. 

6.2.12.6.5 Set the OPTICS MODE switch to ZERO. 


6.2.12.6.6 


6.2.12.6.7 


6.2.12.6.8 


6,2.12.6.9 


Set the TELESCOPE TRUNNION switch to SLAVE to SXT position. 

Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers hood 
over the optics head and retroreflecting prism. 

Sight through the SCT eyepiece and provide direction to personnel outside 
spacecraft for positioning the Retroreflecting Prism, Model No. A23-200, to 
span between the SXT LLOS and SCT LOS such that the illumination from the 
back-light filament is clearly visible at the center of the field of view. Prism 
must be held in this alignment position until completion of step 6.2.12.6.11. 

Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. 

An enlarged projected image of the SCT reticle should be visible for alignment 
comparison with the SXT reticle. Note the vertical displacement of the SCT 
horizontal reticle line from the center of the SXT reticle. Make an estimate 
of this displacement, expressed as a percentage Of the total distance from SXT 
reticle center to edge of field of view. Record, noting direction above or 
below center. For instance, the outer ends of the SXT reticle lines are 6% 
from center. Displacement shall be less than 50% (bar must be closer to 
center than to edge of field of view). 


6.2.12.6.10 Set toe TELESCOPE TRUNNION switch to 0* position. 


6.2.12.6.11 Again direct the light beam into the SCT eyepiece while sighting into the SXT 
eyepiece as in Step 6.2.12.6.9. Place the OPTICS MODE switch to MAN and 
observe the vertical displacement of the SCT horizontal reticle line from the 
center of the SXT reticle. Make an estimate of this displacement, expressed 
as a percentage of toe total distance from SXT reticle center to edge of field 
of view. Record, noting direction above or below center. Displacement shall 
be less than 50%. 


6.2.12.6.12 Remove the Retroreflecting Prism. 


fOIIM MtSt-M-l Ml 


144 







rONM MIM-N-I atv. M4 







north American aviation, inc. APOLLO GW Specification 

■PACK and INFORMATION SY8TBMS DIVISION VTtl AAOOOR TiV\7 U 

t||1« IANIWOOO IUD.OOWNIV CALIfOHNI* ni»lWU4040 IUi V 11 

COOK IDENT. NO. 039SS 

REVISION LETTER 


1 i i i i i r 


RAGE 


6.2.12.7.9 Remove the Portable Light Assembly and Adapter Assembly from the 
base of the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Ilighting Control Panel to OFF. 

6.2.12.8 Shaft and Trunnion Positional Accuracy Checks 

6.2.12.8.1 Set the OPTICS MODE switch to ZERO. After 15 seconds, return the 
selector to MANUAL. 

6.2.12.8.2 Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

6.2.12.8.8 Sight through the SXT. Usli« the control stick align the SXT 8LOS with 
optical Target No. 1 on the G6N Installation Fixture Model A23-097. Set the 
CONTROLLER SPEED switch to LO as the target is approached. When the 
target star is centered in the SXT reticle, press the MARK pushbutton and 
simultaneously record the Shaft and Trunnion angles from the TPAC. Then 
record the value of R1 and R2 displayed on the CRT. 

6.2.12.8.4 Sight through the SXT. Using the control stick align the SXT 8LOS with 
Optical Target No. 2 on A23-097. Set the CONTROLLER SPEED switch 
to LO as the target is approached. 

6.2.12.8.5 When the target star Is centered in the SXT reticle, press the MARK push¬ 
button and simultaneously record the Shaft and Trunnion angles from the 
TPAC. Then record the value of R1 and R2 displayed on the CRT. 

6.2.12.8.6 Set the OPTICS MODE switch to ZERO. After 15 seoonds set the switch to 
CMC. . 

6.2.12.8.7 Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

6.2.12.8.8 Enter the value recorded from R1 In 6.2.12.8.3 into the K-Start. Press 
the ENTER pushbutton. 

6.2.12.8.9 Enter the value recorded from R2 in 6.2.12.8.3 into the K-StarL Pres# 
the ENTER pushbutton. 

6.2.12.8.10 Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.3 shall be less than 
0.25 degrees. Record the difference. 
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6.2.12.8.11 Enter VERB 41 NOUN 55 Into the K-8tart. Press the ENTER pushbutton. 

6.2.12.8.12 Enter the mine reoorded from HI in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 

6.2.12.8.13 Enter the Table reoorded from R2 in 6.2.12.8.5 into the K-8tart. Press 
the ENTER pushbutton. 

6.2.12.8.14 Sight through the 8XT. The 8LOS should be centered on Optical Target No. 2 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between 
these values and the corresponding values reoorded in 6.2.12.8.5 shall be 
less than 0.25 degrees. Record the difference. 

6.2.12.8.15 Set the OPTICS MODE switch to ZERO. After 15 secondi return the switch to 
MANUAL. 

6.2.12.8.16 Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 
Enter +00000, into the K-Start 3 times. Press the ENTER pushbutton after 
each entry. 

6.2.13 Optics Slew Rate Test 

NOTE: Perform Master Initialisation 6.2.5.3 before proceeding. 

6.2.13.1 Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CB 1530) is 

+28.0*3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and OPTX 
28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. Set TRACKER 
switch to OFF. 

6.2.13.2 Enter the following sequence into K-148. Press the ENTER pushbutton after 
each entry. 

a; VERB 41 NOUN 20 t ENTER 
b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

6.2.13.3 Verify and/or set foe following switches on the GUN Indicator Control Panel 
to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
O. CONTROLLER SPEED to HI 
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6.2.13.5.1 


6.2.13.6 


Monitor MARK Command by entering VERB 06 NOUN 56 Into K-148. 

Press the ENTER pushbutton. 

TRUNNION SLEW RATE - HI SPEED 

Set die OPTICS MODE switch on die G&N Indicator Control Panel to 
ZERO. Wait 15 seconds. 8et the OPTICS MODE switch on the G5N Tnifin t t ffr 
Panel to MAN. 

During the Trunnion Slew Rate Test HI Speed, monitor and verily the 
following signals on the CRT. 

a. 8XT TRUNNION TACH O/P (CG 3150 LINK 2) shall be 3.3*1.3 VRMS 

b. SCT TRUNNION TACH O/P (CG 3170 LINK 2) shall be -0.65*0.35 VRMS 

NOTE: Read and understand step 6.2.13.6 before prooeedli*. Do not 

hold Control Stick at upper limit more than 10 seooncto, or exceed a 
trunnion angle of 85 degrees. 

Push and hold the Optics Control Stick to its upper limit Approximately 
2 seconds later press the MARK pushbutton. Approximately 5 seconds after 
the first MARK, again press the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp Is lighted. Press the KEY RELEASE 
and Immediately record the display in R2 and R3 within 2 seconds (before 
display changes). The data displayed Is In the followli* form: 

a. R2 ■ *XX. XXX (Trunnion LOS angle In deg) 

b. R3 ■ +XXX.XX (Time In seconds) 

After the display has changed, again record the values of R2 and R3. 

Perform the following calculations: 

NOTE: In performing calculation b. below, and In similar calculations 

throughout this test procedure, the following shall be noted and taken 
into account. It la possible that the second R3 reading may be 
smaller than the first reading. If so, add an overflow time value 
of 163.84 sec to the second reading and then subtract the first 
reading. In order to obtain A time as the difference of the two R3 
readings. 


a. Difference between R2 displays *_(A trunnion angle) 

. b. Difference between R3 displays ■ (A time) 

A trunnion angle _ — — 

°* A time 

The Trunnion Slew Rate shall be 10*2 deg/sec. 
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SHAFT SLEW RATE - HI SPEED 

6.2.13.8 Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the OPTIC8 
MODE switch to MAN. Monitor MARK Command by entering VERB 06 
NOUN 56 in K-148. Press the ENTER pushbutton. 

6.2.13.8.1 During the Shaft Slew Rate Test - Hi Speed, monitor and verify the 
following signals on the CRT. 

a. SXT SHAFT TACH O/P (CG 3140 Link 2) shall be 3.3*1. 3 VRMS 

b. SCT SHAFT TACH O/P (CG 3160 Link 2} shallbe 3. 3*1.3 VRMS 

NOTE: Read and understand step 6.2.13.9 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds, or ■ 
exceed a shaft angle of 250 degrees. 

6.2.13.9 Push and hold the Optics Control 8tlck to its right limit. 

Approximately 2 aeconds later press the MARK pushbutton. 

Approximately 5 seconds after the first MARK, ^ain press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp is lighted. Press the KEY RELEASE and immediately record the 
display in R1 and R3 within 2 seconds (before display changes). The 
data displayed la in the following form: 

a. R1 * AXXX.XX (shaft angles in deg) 

b. R3 ■ +XXX.XX (time in seconds) 

After the display has changed, again record the values of R1 and R3. 

6.2.13.10 Perform the following calculations: 

a. Difference between R1 displays •_._(A eh .ft angle) 

b. Difference between R3 displays *__ ._(^ time) 

Ashaft angle . , 


The Shaft Slew Rate shall be 19.5*3.9 deg/sec. 
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TRUNNION SLEW RATE - MED SPEED 

6.2. IS. 11 Set the OPTICS MODE twitch to ZERO. Wait 15 seconds. Set the OPTICS 

MODE twitch to MAN. Set the CONTROLLER SPEED twitch to MED. 
Monitor MARK Command by entering VERB 06 NOUN 56 in K-146. Prett 
the ENTER pushbutton. 

NOTE: Read and underetand 6.2.13.12 before proceeding. Do not hold 
control atick at upper limit for more than 20 tecondt. 

6.2.13.12 Record the SXT TRUN MTR control winding (CO 3155) aignal on the CRT 
while alewing the optica. The voltage shall be +0.25 to +2.00 VRMS. 

Push and hold the Optics Control Stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Approximately 5 seconds, 
after die first MARK, again press the MARK pushbutton, release die control 
stick, and verify that the KEY RELEASE lamp is lighted. Press the KEY 
RELEASE and immediately record the display in R2 and R3 within 2 seconds 
(before display changes). The data displayed is in the following form:' 

a. R2 ■ aXX.XXX (trunnion LOS angle in deg) 

b. R3 * +XXX.XX (time in seconds) 

After the display has changed, again record the values of R2 and R3. 

6.2.13.13 Perform the following calculations: 

(Atrunnion angle) 

(A time) 


The Trunnion Slew Rate shall be 1.0*0.2 deg/sec. 

SHAFT SLEW RATE - MED SPEED 

6.2.13.14 Set the OPTICS MODE switch to ZERO. Wait 15 seconds. 8et the OPTICS 

MODE switch to MAN. Monitor MARK Command by entering VERB 06 
NOUN 56 in K-148. Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 


Difference between R2 displays *_.._ 

Difference between R3 displays ■_. _ _ 

A trunnion angle . , 

~ "At too 
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a. R2 * ±XX. XXX (trunnion LOS angle in deg) 

b. R3 * +XXX.XX (time in seconds) 

After the display has changed, again record the values of R2 and R3. 
Perform the following calculations: 

a. Difference between R2 displays * XX. XXX (A trunnion angle) 

b. Difference between R3 displays " XXX.XX (A time) 

At g.ppjon.n g lg . . ^ 

A time -- 

The Trunnion Slew Rate shall be 0.10*0.02 deg/sec 
SHAFT SLEW RATE - LO SPEED 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the OPTICS 
MODE switch to MAN. Monitor MARK Command by entering VERB 06 
NOUN 06 in K-148. Press the ENTER pushbutton. 

During the Shaft Slew Rate Test -LO Speed, monitor and verify the following 
signal on the CRT. 

a.- SHAFT CDU FINE ERROR (CG 3021 Line 2) *.07 VRM8 MAX 

NOTE: Read and understand 6.2.13.21 before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 

Push and hold the Optics Control Stick to its right limit. 

Approximately 2 seconds later press the MARK pushbutton. 

Approximately 5 seconds after the first MARK, again press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp Is lighted. Press the KEY RELEASE and immediately record the 
display in R1 and R3 within 2 seconds (before display changes). The 
data displayed is in the following form: 


a. R1* aXXX.XX (shaft angles in deg) 

b. R3 * +XXX.XX (time in seconds) 

After the display has changed, again record the values of R1 and R3. 
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6.2.13.22 Perform the following calculationa: 


a. Difference between R1 diaplays ■ 

b. Difference between R3 displays * 

A shaft ancle . , 

°- — AXln? -- • - - d< * / ‘ eC 


(A shaft angle) 
(A time) 


The Shaft Slew Rate shall be 0.20*0.04 deg/sec 


OPTIC8 HAND CONTROLLER DRIFT RATE CHECK-LO SPEED 

6.2.13.22 Set the OPTIC8 MODE switch to ZERO. Wait 15 seconds. Set the OPTICS 

MODE switch to MAN. 


6.2.13.24 Press the MARK pushbutton and record the display in Rl ( R2 V and R3. 
Ap pr mrtm nfly 60 seco nds after the first MARK, again press the first 
MARK pushbutton and record (he new data displayed la Rl, R2 and 

R3. The data displayed is in the following forar I:, c.v f ri.t: 

a. Rl - AXXX.XX (shaft angle in deg) 

b. R2 ■ *XX. XXX (trunnion LOS angle in deg) 

C. R3 - +XXX.XX (time in seconds) 

6.2.13.25 Perform the following calculations: 


6.2.13.26 


a. Difference between Rl displays ■_ b _(A shaft angle) 

b. Difference between R2 displays ■_(A trunnion angle) 

c. Difference between R3 displays *_(A time) 


d. -__deg/sec (Shaft Drift Rate) 


Shall be less than 0.0333 deg/sec. 


A trunnion angle 
A time 


deg/sec (Trunnion Drift Rate) 


Shall be less than 0.0167 deg/seo. 

Set foe G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OFF. 


Addition 14. Replace Paragraph 6.2.17.5 and 6.2.17.20 with the following: 

6.2.17.5 On the GAN Indicator Control Panel, set the following switches to the 

position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to LO 
_ d. OPTICS MODE to MAN 
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Set the OPTICS MODE switch to ZERO. After 15 seconds return the 
switch to MAN. Enter VERB 33, ENTER into the DSKY. 


Addition 15. 


Replace Paragraphs 6.2.18.10.1, 6.2.18.10.2, 6.2.18.19, 6.2.18.20, 
and 6.2.18.22 with the following: 


6.2.18.10.1 


Between 235 minutes and 240 minutes from Tq set the OPTICS MODE 
switch on the GAN Indicator Control Panel to ZERO. 


6.2.18.10.2 


Enter the following into the DSKY: 


a. VERB 21 NOUN 03 ENTER 

b. 02663 ENTER 

c. +XXX.XX±000.01 ENTER (Target No. 1 As) 

d. Press ENTER pushbutton 

e. 02664 ENTER . 

f. +XXX.XX *000.01 ENTER (Target No. 2 Az) 

g. Press ENTER pushbutton 

h. 02665 ENTER 

ft, TOO. 000 ENTER (Target No. 1 EL) 

j. Press ENTER pushbutton 

k. 02666 ENTER 

i. +00.000 ENTER (Target No. 2 EL) 

On the GAN Indicator Control Panel, set the OPTICS MODE switch to MAN 
and the CONTROLLER 8PEED switch to HI. Drive the StLOS to the 
approximate position of Target No. 1. Set the CONTROLLER SPEED switch 
to LO. 

NOTE: Read the following 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible. 

Set the CONTROLLER SPEED switch to HI. Usix« the Optics Hand Con¬ 
troller, drive the SXT StLOS to the approximate position of Target 2. 

Set the CONTROLLER SPEED switch to LO. Using the Optics Hand Con¬ 
troller, align the SXT StLOS to Target 2 and press the MARK pushbutton. 

If satisfied that the MARK was good, press the ENTER pushbutton. If not 
satisfied, press the MARK REJECT pushbutton and repeat this step. 

Enter VERB 34 into the K-Start. Press the ENTER pushbutton. Observe 
the PROGRAM display on the CRT and DSKY's indicate 02. Set the OPTICS 
MODE switch on the GAN Indicator Control Panel to ZERO. 


Addition 16. 


6.2.20.3.2 


Replace Paragraph 6.2.20.3.2, 6.2.20.3.22, and 6.2.20.3.29 with the 
following: 

Set the OPTICS MODE selector on the Indicator Control Panel to MAN. 
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6.2.20.3.22 


Set the OPTICS CONTROLLER SPEED switch On the Indicator Control 
Panel to HI. 


6.2.20.3.29 


Set the OPTICS MODE switch on the Indicator Control Panel to ZERO for 
30 seconds, then return to MAN. 


FORM MIS-W-I Ml 
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Change 4 
(Continued) 


Change TO: On K-148 enter the follow!^ sequence: 


VERB 21 

NOUN 01 

ENTR 

02500 


ENTR 

00020 


ENTR 

VERB 21 

NOUN 01 

ENTR 

02502 


ENTR 

77757 


ENTR 

VERB S3 


ENTR 
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REVISION LETTER 


T~ 1 I I I I T 


ADDENDl/M m 

SCOPE. The following changes are required to make ND1002325 applicable on GEN System 
technical support documentation for C8M 2TV-1. 

Change l: Make the changes as specified in Additions 11 through 20 of Addendum I. 

Delete the following paragraphs from Addition 17: 6.2.13.5.1, 6.2.13.8.1, 
6.2.13.17.1, 6.2.13.20.1. 
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6.2.9.22 


6.2.9.23 


6.2.9*24 


6.2.9.25 


6.2.9.26 


Enter VERB 33 into K146. Preaa the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds VERB 06 NOUN 55 
shall flash on the CRT. The IBS WARNING lamp on the Control Indicator Panel 
shall extinguish. The IBS WARNING and ISS CDU FAIL discretes on the CRT 
shall be OFF. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER 8 PE ED 
switch setting, carefully slew the 8XT Trunnion to within *5 degrees of sero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch on the Indicator Control Panel to ZERO. Wait 15 

801 010 OPTIC8 ZERO switch to OFF. Set the OPTICS MODE switch 

to CMC* 

Enter VERB 33 into K-148 and press the ENTER pushbutton. After approxim¬ 
ately 25 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashir* 

b. R1 ■ OOOxx 

c. R2 * xxxxx 

Record R1 and R2 as the Shaft Optics CDU drive rate. 

Shaft rate - R1 • R2. The Shaft Opticfs CDU drive rate shall be 
7.32*1.83* /sec. 

Enter VERB 33 into K148. Press the ENTER pushbutton. In about 15 
seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 

b. R1 - OOOOx 

c. R2 « xxxxx 

Record R1 and R2 as the Trunnion Optics CDU drive rate. Trunnion rate - 
R1 • R2. The Trunnion Optics CDU drive rate shall be 1.83*0.45* /sec. 

Terminate the Semi-Automatic Moding Check by entering VERB 34 into K148. 
Observe PROG display on DSKY’s is 00. Press the ENTER pushbutton. Set 
the GAN POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 
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Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been com- 
leted and system operation has not been interrupted. If system opera* 
tion has been interrupted, perform 6.2.5.2 Turn On procedure before 
proceeding. 

INITIALIZATION 

8et the Q/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0*3.0 
VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) and OPTX 28V 
600 cps 5% - 90 ph (CG 1212) are not flashing qn the CRT. 

Enter the following sequence into K-148. Press the ENTER pushbutton after 
each entry. 

a. VERB 41 NOUN 20 ENTER 
h. <*00000, ENTER 
e. <*00000, ENTER 
d. 400000, ENTER 

Insure that the following switches on the GON Indicator Control Panel are set 
m follows: 

a. OPTICS TEL TRUN to SLAVE TO SXT 
h. OPTICS COUPLING to DIRECT 
S. OPTICS SPEED to HI 
4. OPT1C8 MODE to MAN 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU's by entering VERB 16 NOUN 55 into K-148. ' Press 
the ENTER pushbutton. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees el zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GiiN Indicator Control Panel to ZERO. Wait 15 seconds. 
Verify the Optics have zeroed properly by observing the following on R1 and 
R2 cl the D8KY. . ^ 

a. Rl ■ *46.00* +0.4)2* , -0.03* (Shaft Ai«le) 

b. R2 - +0.000* +0.006* , -0.007* (Trunnion Los Angle) 


Record the TPAC indications. The Shaft Angle shall be 0.0*0.11 degrees. The 
Trunnion Angie shall be 0.0*0.22 degrees. 


FORM MIM-M-t MCV. M4 
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6 . 2 . 10 . 

6 . 2 . 10 . 


6 . 2 . 10 . 

6 . 2 . 10 . 

6 . 2 . 10 . 

6 . 2 . 10 . 

6 . 2 . 10 . 

6 . 2 . 10 . 

6 . 2 . 10 . 
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, 6.1 Enter the following: 

VERB 01 NOUN 10, ENTER 
00033, ENTER 
Verify R1 - XXX6X 

.5.2 Return the OPTICS ZERO switch to OFF. Set the OPTICS MODE switch to 
CMC. Enter the following: 

ENTER 

00033, ENTER 
Verify R1 - XXX5X 

5.3 Set the OPTICS MODE switch to MAN. Press the KEY REL pushbutton on 

the DSKY. 

OPTICS TIME TO ZERO TEST 

6 Deleted. 

7 Deleted. 

8 Deleted. 

6 Deleted. 

10 Deleted. 

11 Meted. 
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6.2.11.4 

6.2.11.5 

6.2.11.6 

6.2.11.7 

6.2.11.8 

6.2.11.9 

6.2.11.10 

6 . 2 . 11.11 

6.2.11.12 

6.2.11.13 

6.2.11.14 
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C. OPTICS SPEED to HI 
d. OPTICS MODE to MAN 

Set up the analog recorders to monitor the followii* measurements: 

a. CO 3170 SCT Trunnion Tachometer Output 

Enter the following into the K-Start to monitor the OPTICS CDU's. 

VERB 16 NOUN 55, press ENTER 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within **>5 degrees of sero 
as indicated by foe TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GAN Panel to ZERO. Wait 15 seconds. Return the OPTICS 
ZERO switch to OFF. 

RESOLVED MODE PHASING AND IMAGE RATE TEST 

Using the OPTICS CONTROL STICK, drive the Optics until R1 ■ +225.00 
and R2 - +10.000 on the CRT and the DSKY’s. 

Set the OPTICS COUPLING switch on the GAN Panel to RSLV and oontroller 
speed switch to MED. 

Position the movable optics target such that it is centered on the SCT retieal 
pattern, then start the analog recorder*. 

Quickly displace the OPTICS CONTROL 8TTCK 45+10 degrees in the upper 
right hand quadrant while sighting on the optics target through the SCT eye¬ 
piece. The target shall appear to move in the upper right field of view of 
the SCT at 45+10 deg. When target leaves the SCT upper right field of view 
press MARK pushbutton and immediately record the shaft ai^le as displayed 
on R1 of the D6KY. The recorded shaft angle shall be +225+10.00 degrees. 

Stop the analog recorder and measure the elapsed time between the initial 
and the final signal null conditions for the trunnion measurement. The elapsed 
time shall be +19 to +32 seconds. 

CSC AMPLIFIER 8HAFT AND TRUNNION DRIVE TEST 

Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS CON¬ 
TROL STICK, drive the optics until R1 - +225.00 and R2 - +10.000. Set the 
OPTICS COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece displace the 
OPTICS CONTROL STICK folly to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when die target image reaches the edge of the SCT 
field of view. 

Enter VERB 34 in the DSKY. 

Press die ENTER pushbutton. 
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6,2.11.16 Set the OPTIC8 COUP UNO switch on the G*N Panel to DIRECT. Using the 

OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, carefully slew the SXT Trunnion to within +5 degrees of aero as indi- 
.. . cated by the TPAC (Telescope Trunnion Slaved to SXT). Set the OPTICS ZERO 

switch to ZERO. 

NOTE: If Optics testing will continue, set the G/N POWER OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

6.2.12 Optics Functional Test 

Proceed with this test if 6.2.3 Operate Power On Test, or 6.2.5.2, Turn-On 
Procedure has been performed and system operation has not been interrupted. 

If system operation has been interrupted perform 6.2.5.2, Turn On Procedure, 
before proceeding. 

NOTE: This test requires the use of the G6N Installation Qualification Fixture 
A23-097 mounted on Optics Supporting Fixture A14-135. Insure that the quali¬ 
fication fixture has been properly aligned and that both Autosets are visible 
through the SXT St LOS before proceeding. Insure that lamp power is available 
to the qualification fixture and to the Portable Lamp Assembly. 

6.2 % 12.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 

to OPTICS. Set Tracker switch to OFF. Verify the followii*: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8±3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 cpe 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cpe 5% - 90 ph not flashing on CRT. 


6.2.12.2 


Enter the following sequence into the K-Start. 


a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

Insure that Optics Control switches on the G4N Indicator Control Panel are 
set as follows: 


a. OPTICS ZERO to OFF 

b. OPTICS MODE to MAN 

c. OPTICS SPEED to LO 

d. OPTICS COUPLING to DIRECT 

e. OPTICS TEL TRUN to SLAVE to SXT 


rONM MtM-M-a ««». W4 
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6.2.12.4 

6.2.12.5 

6.2.12.5.1 

6.2.12.5.2 


6.2.12.5.S 

6.2.12.6 

6.2.12.6.1 

6.2.12.6.2 

6.2.12.6.3 

6.2.12.6.4 
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Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
•witch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. After 15 seconds return the switch to OFF, 

Resolution Checks 

Sight through the SXT eyepiece. Usli« the OPTICS CONTROL STICK, ad)’.at 
the SXT to obtain the best reflected field of view of the 5-inch autocolliniator 
reticle engravings at the center of the field of view. 

Note that the antocolHmator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 10, 

7, 5, 3) which indicates die angle subtended by one line and one space. View 
each set of lines to determine the lowest numbered set in which resolution 
between lines (ability to distinguish separate distinct lines within a set) can be 
made. Record the number associated with that set of lines. The SXT resolu¬ 
tion shall be at least 10 arc-seconds at the center of the field of view. 

Repeat 6.2.12.5.1 and 6.2.12.5.2 using the SCT and the SCT resolution chart. 
The SCT shall have a resolution of qi least 3 arc-minutes at the center of the 
field of view. 

Slave Telescope Mode Checks 

Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 
•witch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the Control Indicator Panel to ZERO. Wait 15 seoonds 

Record the SCT Shaft and Trunnion aisles as indicated by the TPAC and the 
Shaft and Trunnion CDU angles as indicated in R1 and R2 of the DSKY. The 
difference between the TPAC Shaft ai*le and the Shaft CDU angle shall be 
no. 11 degree or less. The difference between the TPAC Trunnion ai«le and 
the Trunnion CDU angle shall be *0.22 degree or less. 

Place the OPTICS ZERO switch to OFF. Using the OPTICS CONTROL STICK 
drive the SXT Shaft and Trunnion CDU's until R1 - +035.00+0.10 degree and 
R2 - 35.000*0.100 degree, settli* the CONTROLLER SPEED switch to LO 
as the angles are approached. Press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles as indicated by the TPAC. Record HI 
and R2. The difference between the TPAC Shaft angle and the Shaft CDU 
angle shall be *0.11 deg or less. The difference between the TPAC Trunnion 
angle and the Trunnion CDU angle shall be *0.22 deg or less. 
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6.2.12.6.5 

6.2.12.6.6 

6.2.12.6.7 

6.2.12.6.8 


6.2.12.6.9 


6.2.12.6.10 
6.2.12.6.11 


6.2.12.6.12 

6.2.12.6.13 

6.2.12.6.14 

6.2.12.6.15 
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Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton 
Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within >5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. 

Set the OPTICS TEL THUN switch to SLAVE to SXT position. 

Remove the plug from the base of the SXT eyenleoe and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographer's hood over 
the optics head and retroreflectlng prism. 

Sight through the SCT eyepiece and provide direction to personnel outside 
spacecraft for positioning the Retroreflectlng Prism, Model No. A23-200, 
to span between the SXT LLOS and SCT LOS such that the illumination from 
the back-light filament is clearly visible at the oenter of the field of view. 

Prism must be held in this alignment position until oompletlon of Step 

6 . 2 . 12 . 6 . 11 . 

Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. An 
enlarged projected image of the SCT reticle should be visible for alignment 
comparison with the SXT reticle. Note the verticle displacement of the SCT 
horiiontal reticle line from the center of the SXT reticle. Make an estimate 
of this displacement, expressed as a percentage of the total distance from SXT 
reticle center to edge of field of view.. Record, noting direction above or 
below oenter. For instance, the outer ends of the SXT reticle lines are 6% 
from oenter. Displacement shall be less than 50% (bar must be closer to 
center than to edge of field of view). 

8et the OPTICS TEL TRUN switch to 0* position. 

Again direct the light beam into the SCT eyepiece while sighting into the SXT 
eyepiece as in Step 6.2.12.6.9. Place the OPTICS MODE switch to MAN and 
observe the vertical displacement of the SCT horizontal reticle line from the 
center of foe SXT reticle. Make an estimate of this displacement expressed 
as a percentage of foe total distance from SXT reticle center to edge of field 
of view. Record, noting direction above or below center. Displacement shall 
be less than 50%. 

Remove the Retroreflectlng Prism. 

Replace the Portable Light in the adapter on the SXT eyepiece. 

While sighting into the SCT eyepiece, set the OPTICS TEL TRUN switch to 
25 deg. and observe that the resolution pattern mounted outside the spacecraft 
appears to move downward from the center of the field of view to the zero 
reticle marking that is 25 deg. below the center of the field of view. 

Record the TPAC Trunnion Angle. It shall be 25.00* e. 22* . 
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6.2.12.6.16 


6,2.12.7 


6.2.12.7.1 


6.2.12.7.2 


6.2.12.7.3 


6.2.12.7.4 


6.2.12.7.8 


6.2.12.7.6 


6.2.12.7.7 


6.2.12.7.6 


6.2.12.7.9 


6.2.12.8 


6.2.12.8.1 


6.2.12.8.2 
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Set the OPTICS TEL TRUN switch to SLAVE TO SXT. 8et the OPTICS ZERO 
switch to OFF. 

SXT Parallelism Tests 

Using the OPTICS CONTROL STICK drive the SXT St LOS Trunnion to 
♦15.000*2 degree as indicated in R2 of the D6KY. Maintain a Shaft CDU 
angle of 000.00*0.10 degree as indicated by R1 on the D6KY. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose die SXT LL08 horizontal reticle image upon the auto- 
eolllmator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTIC8 
ZERO switch to ZERO. 

Again sight through the 5-inch autooollimator eyepiece and adjust die measure¬ 
ment knob to bring dm SXT St LOS horizontal reticle and autooollimator hori¬ 
zontal filar images toooincide. Record the autooollimator reading. 

Repeat 6.2.12.7.5 twice. Calculate and record the average of the three auto¬ 
oollimator readings. The average value obtained here shall not differ from 
that obtained in 6.2.12.7.3 by more than 10 are-seconds. 

Set the OPTICS*ZERO switch to OFF. Usii« the OPTICS CONTROL STICK 
drive the SXT Trunnion angle to 85.000*5 degrees as indicated on R2 of the 
D6KY. Set the OPTICS SPEED to LO and drive the SXT Trunnion to 
♦90.000*0.100 degrees as Indicated on R2 of the D6KY. Insure that the SXT 
Shaft angle remains st 000.00*0.10 degrees as indicated by R1 on the D6KY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the OPTICS 
CONTROL STICK to adjust the SXT Trunnion angle until the two horizontal 
reticle lines are coincident. Record the Trunnion CDU angle displayed la R2. 
The Trunnion CDU angle shall be 90.000*0.010 degrees. 

Remove the Portable Light Assembly and Adapter Assembly from the base of 
the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

Shaft and Trunnion Positional Accuracy Checks 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within ♦S degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTIC8 
ZERO switch to ZERO.. After 15 seconds, return the selector to OFF. 

Enter VERB 16 NOUN 55 Into the K-Start. Press the ENTER pusteutton. 
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6.2.12.8.3 


6.2.12.8.4 


6.2.12.8.8 


6.2.12.8.6 


6.2.12.8.7 


6.2.12.8.8 


6.2.12.8.9 


6.2.12.8.10 


Sight through the SXT. Using the control stick align the SXT SLOS with optical 
target No. 1 on the GliN Installation Fixture Model No. A23-097. Set the 
OPTICS SPEED switch to LO as the target is approached. When die target star 
is centered in the SXT reticle, press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles from the TPAC. Then record the value 
of R1 and R2 displayed on the CRT. 

Sight through the SXT. Using the control stick align the SXT SLOS with optical 
target No. 2 on A23-097. Set the OPTICS SPEED switch to LO as the target 
is approached. 

When the target star is centered in the SXT reticle, press the MARK pushbutton 
and simultaneously reoord the Shall and Trunnion angles from the TPAC. Then 
record the value of Rl and R2 displayed on the CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 15 seconds set the switch to OFF. Set the 
OPTTC8 MODE switch to CMC. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pusMxitton. 

Enter the value recorded from Rl in fe.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. 

Enter the value recorded from R2 in 6.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. 

Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from die TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.3 shall be less than 
0.25 degrees. Record the difference. 


6.2.12.8.11 


Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 


6.2.12.8.12 


Enter the value recorded from Rl in 6.2.12-8.5 into the K-Start. Press the 
ENTER pushbutton. 


6.2.12.8.13 


Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press the 
ENTER pushbutton. 


6.2.12.8.14 


6.2.12.8.15 


Sight through the SXT. The SLOS should be centered on Optical Target Me. 2 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.5 shall be less than 
0.25 degrees. Record the difference. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of sero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 15 seconds return the switch to OFF. 
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6.2.12.8.16 


6.2.13.2 


Enter VERB 41 NOUN 20 into the K-8tart. Press the ENTER pushbutton. 
Enter +00000 Into ths K-Start 3 times. Press the ENTER pushbutton after 
each entiy. 

Optics Slew Rats Test 

NOTE: Perform Master Initialization 6.2.5.3 before proceeding. 

Set/Verifjr the G/N POWER-OPTICS switch on the LFB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 

+28.0*3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence into K-148. Press the ENTER pushbutton after 
each entry. 


6.2.13.4 


6.2.13.6 


a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. 400000, ENTER 

Verify and/or set the following switches on the GIN Indicator Control Panel 
to the positions indicated. 

a. TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 
C. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

Monitor MARK COMMAND by entering VERB 06 NOUN 56 into K-148 Press 
the ENTER pushbutton. 

TRUNNION SLEW RATE - HI SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees to zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
EERO switch on the GAN Indicator Control Panel to ZERO. Wait 15 seconds. 

Set the OPTICS ZERO switch on the GAN Indicator Control Panel to OFF. 

NOTE: Read and understand atop 8.2.13.6 before proceeding. Do not hold 

Control Stick at upper limit more than 10 seconds, or exceed a trunnion 
angle of 85 degrees. 

Push and hold the Optics Control 8tlck to its upper limit. Approximately 2 

T ““ MARK pu,hbutton - Approximately 6 eecond. after the 
first MARK again press the MARK pushbutton, release the control stick and 
verify that the KEY RELEASE lamp la lighted. Press the KEY RELEASE and 
immediately record the display in R2 and R3 within 2 aecomto ^ ; v . 
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(before display changes). Tbe data displayed is in the foliowii* form: 

a. R2 ■ *XX. XXX (Trunnion LOS angle in deg) 

b. R3-+XXX.XX (Time in seconds) 

After the display has changed, again record the value of R2 and R3. 

Perform the following calculations: 

NOTE: In performing calculation b. below, and in similar calculations 
throughout this test procedure, the following shall be noted 
and taken into account. It is possible that the second R3 
reading may be smaller than the first resdii*. If so, add 
an overflow time value of 163.84 sec to the eeoond readii* 
and then subtract the first readii^, in order to obtain A 
time as the difference of the two R3 readies. 

a. Difference between R2 displays.* __ ( A tram. ai*le) 

b. Difference between R3 displays ■ ___ ( A time) 

A trun. angle ... 

C - ~ time " 

The trunnion slew rate shall be 10*2 deg/sec. 

SHAFT SLEW RATE - HI SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of sero 
as Indicated by the TP AC (Telesoope Trunnion slaved to SXT), Set the OPTIC8 
ZERO switch to ZERO. Walt 15 seconds. Set the OPTICS ZERO switch to OFF. 
Monitor MARK Command by entering VERB 06 NOUN 56 in K-148. Press the 
ENTER pushbutton. 

NOTE: Read and understand step 6.2.13.9 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds, or 
exceed a shaft angle of 250 degrees. 

Push and hold die Optics Control Stick to its right limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 seconds after 
the first MARK, again press the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE 
and immediately record the display in R1 and R3 within 2 sec (before display 
changes). The data displayed is in the following form: 

a. R1 * *XXX. XX (Shaft angles in deg.) 

b. R3 * ♦ XXX. XX (Time la seconds.) 

After the display has changed, again record the values of R1 and R3. 
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6.2.13.10 Perform the following calculations: 

__ (A shaft angle) 
_ (A time) 


The Shaft Slew Rate shall be 19.5±3.9 deg/sec 
TRUNNION SLEW RATE - MED SPEED 

6.2.13.11 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within >5 degrees of sero 
as indicated by the TPAC (Telescope Trunnion sieved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to OFF. 
Set the OPTICS SPEED switch to MED. Monitor MARK command by enter in g 
VERB 06 NOUN 56 in K148. Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.12 before proceeding. Do not hold 
control stick at upper limit for more 20 seconcb. 

6.2.13.12 Record the SXT TRUN MTR control winding (CO 3155) signal on the CRT 
while slewing the optics. The voltage shall be +0.25 to +2.00 VRMS. Push 
and hold the Optics Control Stick to its upper limit. Approximately 2 seconds 
later press the MARK pushbutton. Approximately 5 seconds after the first 
MARK, again press the MARK pushbutton, release the control stick and 
verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE 
and immediately record the display in R2 and R3 within 2 seconds (before 
display changes). The data displayed is in the following form: 

a. R2 - eXX.XXX (Trunnion LOS angle in deg) 

b. R3 ■ +XXX.XX (Time in seconds) 

After the display has changed, again record the values of R2 and R3. 

6.2.13.13 Perform the following calculations: 

(A trunnion angle) 

(A time) 


The Trunnion Slew Rate shall be 1.0*0.2 deg/sec. 


a. Difference between R2 displays • __ 

b. Difference between R3 displays m mmm 
A trunnion angle 

°- -A tlm.- 


a. Difference between R1 displays ■ 

b. Difference between R3 displays ■ 

A shaft angle . , 

C - a tlm. " - • _ deg/.ec 
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6.2.13.14 


6.2.13.15 


6.2.13.16 


6.2.13.17 


6.2.13.18 


SHAFT SLEW RATE - MED SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to MAN 
Monitor MARK Command by entering VERB 06 NOUN 56 in K-148. Press the 
ENTER pushbutton. 

NOTE: Read and understand 6.2.13.15 before proceedii*. Do not hold 
control stick at right limit for more than 20 seconds. 

Record the SXT SHAFT MTR control winding (CG 3145) signal on the CRT 
while slewing the optics. The voltage shall be +0.50 to +4.00 VRMS. Push 
and hold the Optics Control Stick to its right limit. Approximately 2 seconds 
later press the MARK pushbutton. Approximately 5 seconcto after the first 
MARK, again press the MARK pushbutton, release control stick, and verify 
that the KEY RELEASE lamp is lighted. Press the KEY RELEASE and 
immediately record the display in HI and R3 within 2 seconds (before displ^ 
changes). The data displayed is in the following form: 

a. Rl-eXXX. XX (Shaft angles in deg) 

b. R3 * +XXX.XX (Time in seconds) 

After the display has changed, again record the values of R1 and R3. 

Perform the following calculations: 


b. 


Difference betw 
Difference betw 
A shaft angle 
A time 


i R1 displays ■ 
i R3 displays ■, 

• „ deg/sec 


(A shaft angle) 
(A time) 


The Shaft Slew Rate shall be 2.0*0.4 deg/sec. 


TRUNNION SLEW RATE - LO 8PEED 

Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, earefolly slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 aeconds. Set the OPTICS ZERO switch to OFF. 
Set the OPTICS SPEED switch to LO. Monitor MARK command by enterii« 
the VERB 06 NOUN 56 in K-146. Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.18 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 

Push and hold die Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 seconds after the 
first MARK, again presa the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE 
and immediately record the display in R2 and R3 within 2 sec (before display 
changes). The data displayed is in the following form: 
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6.2.13.19 


6.2.13.20 


a. R2 ■ *XX. XXX (Trunnion LOS angle in deg) 

b. R3 - +XXX. XX (Time in eeconde) 

After tbe display haa changed, again record the values of R2 and R3. 
Perform the following caloulatlonet 


a. 

b. 

c. 


Difference between R2 diaplaya * 
Difference between R3 diaplaya ■ 


A trunnion j 
A time 


“ — •_deg/aec, 


(A trunnion angle) 
(A time). 


The Trunnion Slew Rate ahall be 0.10*0.02 deg/aec. 


SHAFT SLEW RATE - LO SPEED 

U*tng the OPTIC8 CONTROL 8TICK and a convenient CONTROLLER SPEED 
•witch netting, carefully alew the SXT Trunnion to within >5 degreea of aero 
as indicated by the TP AC (Teleeoope Trunnion slaved to SXT). Set the OPTICS 
ZERO awitch to ZERO. Wait 16 eeconde. Set the OPTICS ZERO switch to OFF. * 
Monitor MARK oommand by entering VERB 06 NOUN 56 in K-146. Preaa the 
ENTER pushbutton. 


NOTE: Read and underatand 6.2.13.21 before proceeding. Do not hold 
control a tick at right limit for more than 20 aeconde. 


6.2.13.21 Puah and hold the Optica Control Stick to its right limit. Approximately 
2 aeconde later preaa the MARK puahbutton. 

Approximately 5 aeconde after the first MARK, again preaa foe MARK 
pushbutton, release foe control stick, and verify that tbe KEY RELEASE 
lamp is lighted. Press the KEY RELEASE and immediately record foe 
display in R1 and R3 within 2 sec (before display changes). The 
displayed is in the following form: 

a. R1 * *XXX. XX (Shaft angle in deg) 

b. R3 » +XXX. XX (Time in seconds) 

After the display has changed, again record the values of R1 and R3. 

6.2.13.22 Perform foe following calculations: 

(A shaft angle) 

(A time) 


The Shaft Slew Rate ahall be 0.20*0.04 deg/aec. 


Difference between R1 displays - __ 

Difference between R3 displays •_ 

A shaft angle 


deg/aec 
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6.2.12.23 


6.2.13.24 


6.2.13.23 


6.2.13.26 
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OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 
•witch netting, careftilly slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telesoope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO 
•witch to OFF. 


Press the MARK pushbutton and record the display in Rl, R2 and R3. 
Approximately 60 seconds after the first MARK, again press the MARK * 
pushbutton and record the new data displayed in Rl, R2, and R3. The data 
displayed is in the following form: 

•• Rl ■ *XXX. XX (Shaft angle in deg) 

b. R2 • aXX. XXX (Trunnion LOS angle in deg) 

c. R3 - +XXX.XX (Time in seconds) 

Perform the following calculations: 


b. 

e. 


Difference between Rl displays •__ (A shaft angle) 

Difference between R2 displays - ___ (A trunnion aisles) 

Difference between R3 displays • ZZZZZ ( A time) 

A shaft ansle 

A time "_deg/sec (shaft drift rate) 


•hall be less than 0.0333 deg/sec. 

A trunnion angle 

A time *_deg/sec (trunnion drift rate) 

•hall be less than 0.0167 deg/sec. 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
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•.2.17 

6.2.17.1 

6.2.17.2 


6.2.17.2 


6.2.17.4 

6.2.17.5 


6.2.17.5.1 
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SXT-NB-IMU Fine Alignment Test 


Perform Master Initialisation 6.2.5.3 before proceeding. 

Prior to performing this test, the G6N Installation Qualification fixture shall 
be installed on the supporting fixture and adjusted to permit proper operation 
of the GIN optics. The aaimuth supplied by the azimuth autoset (Optical 
Reference No. 1) shall be known to *30 minutes of arc. 

NOTE: The GAN shall have had OPERATE power applied for a minimum of 
1 hour. Set the G/N POWER-OPTICS switch to OPTICS. Verify 
that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0*3.0 VDC. 
Verify that the OPTX 28V 800 cps 1% zero (CGI211) and OPTDC 28V 
800 cps 8%-80 ph (CG 1212) are not flashing on the CRT. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 ■ AAAAA. 

If the recorded value is within any of the sets of limits given In Table 1 
proceed with the test. If the recorded value is NO T within any of the seta 
of limits wait 30 minutes and then repeat this step.' 

TABLE I 


MIN VALUE 
00000 

< 

AAAAA 

< 

MAX VALUE 
03242 

04000 

< 

AAAAA 

< 

07242 

10000 

< 

AAAAA 

< 

13242 

14000 

< 

AAAAA 

< 

17242 

20000 

< 

AAAAA 

< 

23242 

24000 

< 

AAAAA 

< 

27242 

30000 

< 

AAAAA 

< 

33242 

34000 

< 

AAAAA 

< 

37242 


Enter the following sequence into the Lower Equipment Bay (LEB) D6KY. 

S. VERB 41 NOUN 20 ENTER 
b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

On the GAN Indicator Control Panel set the following switches to the position 
indicated. - 

a. OPTICS TEL TRUN to 8LAVE to 8XT 

b. OPTIC8 COUPLING to DIRECT 
C. OPTICS SPEED to LO 

d. OPTIC8 MODE to MAN 

Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew toe SXT Trunnion to within +5 degrees of zero as 
indicated by the TP AC. Set OPTIC8 ZERO to ZERO. 
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6.2.18.9 


6.2.18.9.1 


6.2.18.9.2 


6.2.18.9.2 
6.2.18.9.4 


6.2.18.9.5 


6.2.18.10 


6.2.18.10.1 


6.2.18.10.2 


6.2.18.11 
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Gyrocompasslng Stability 

Enter VERB 38, ENTER into the D8KY. On the D6KY observe the PROGRAM 
display change to 05 after approximately 90 seconds. Approximately 5 
minutes later observe the PROGRAM display change to 02. When PROG 
display changes to 02 record time as Tq. 

120 minutes after Tq record the Outer, Inner and Middle CDU Glmbal 
angles from the CRT. 

Repeat above step every 5 minutes for the next 120 minutes. 

The peak-to-peak spread of the outer glmbal angle shall not exceed 0.12 
degrees. 

The peak-to-peak spread of the Inner and Middle glmbal angles shall not 
exceed 0.06 degrees. 

Gyrooompassing Accuracy 

Usii« the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch sotting, carefully slew the SXT Trunnion to within >5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Between 235 
minutes and 240 minutes from Tq set the OPTICS ZERO switch on the GftN 
Indicator Control Panel to ZERO. 

Enter the following into the D6KY. 

a. VERB 21 NOUN 03 ENTER 

b. 02663 ENTER 

o. +XXX.XX+000.01 ENTER (Target No. 1 As) 

d. Press ENTER Pushbutton 

e. 02664 ENTER 

f. +XXX. XX ± 000.01 ENTER (Target No. 2 As) 

g. Press ENTER Pushbutton 

h. 02665 ENTER 

i. +00.000 ENTER (Target No. 1 EL) 

j. Press ENTER Pushbutton 

k. 02666 ENTER 

l. +00.000 ENTER (Target No. 2 EL) 

On foe G6N Indicator Control Panel set the OPTICS ZERO switch to OFF, 
set the OPTICS MODE switch to MAN and the OPTICS SPEED switch to HI. 
Drive the St LOS to the approximate position of Target No. 1. Set the 
OPTICS SPEED Switch to LO. 

NOTE: Read the following 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible. 

After 240 minutes from Tq enter VERB 52 into the K-Start. Press die ENTER 
pushbutton. Observe the PROGRAM display on the CRT change to 03. 
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PACE 


17 After the correct readings for R1 and R2 are verified enter VERB 39 
into the K-Start. Press the ENTER pushbutton. 

18 Using the Optics Hand Controller, align the SXT St LOS to target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good, proceed. 
If not satisfied with MARK, press the MARK REJECT pushbutton and 
repeat tike step. 

19 Set the OPTICS SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT StLOS to the approximate position of Target No. 2. 

Set the OPTICS SPEED switch to LO. Usii* the Optics Hand Controller, 
align the SXT StlXfS to Target 2 and press the MARK pushbutton.. If 
satisfied that the MARK was good, press the ENTER pushbutton. If not " 
satisfied, press the MARK REJECT pushbutton and repeat this step. . - 


21 On the CRT observe the following data displayed: 

a. VERB 06 NOUN 60 

b. R1 * A xx. xxx pc gyro elevation error, degrees) 
e. R2 - ax*, xxx (Y gyro elevation error, degrees) 
d. R3 * a xx. xxx (Z gyro azimuth error, degrees) 

Record Rl, R2 and R3. 

22 Enter VERB 34 into the K-Start. Press the ENTER pushbutton. Observe 
the PROGRAM display on the CRT and D6KY’s indicate 02. Usb« the 
OPTICS CONTROL STICK mid a convenient CONTROLLER SPEEDswitch 
setting, carefully slew the SXT Trunnion to within +5 degrees of aero as 
tndtoated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GAN Indicator Control Panel to ZERO. 

23 Enter VERB 36 into the K-Start. Press the ENTER ,-jk *. 

24 Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbuttoa. 
Enter ‘►00000 into the K-Start three times. Press the ENTER pushbutton 
after each entry. Set the G/N POWER OPTICS Switch on the LEB Lightli* 
Control Panel to OFF. 
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6.2.20.3.29 

6.2.20.3.30 

6.2.20.3.31 

6.2.20.3.32 

6.2.20.3.33 

6.2.20.3.34 

6.2.20.3.39 

6.2.20.3.36 

6.2.20.3.37 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER 
SPEED switch setting, carefully slew the SXT Trunnion to within +5 degrees 
of aero as Indicated by the TP AC (Telescope Trunnion slaved to SXT). 

Set the OPTICS ZERO switch on the Indicator Control Panel to ZERO for 
30 seconds, then return to OFF. 

Insert in K146 

a. VERB 33, ENTER 


Observe on CRT 


a. 

V 06 

N 02 

Flashing 

b. 

R1 


-00135 

a. 

R2 


♦00135 

d. 

R3 


♦00003 


Reoord CRT indications 

% • , ■ 

S. CG 3722 TRUNNION CDU DAC OUTPUT -3.56*0.36 VRMS 
b. CG 3721 SHAFT CDU DAC OUTPUT *3.56*0.36 VRMS 

Insert in K146 

A. VERB 33, ENTER 

Observe on CRT 


a. 

V 06 

N 02 

Flashing 

b. 

R1 


-00160 

c. 

R2 


♦00160 

d. 

R3 


♦00003 


Reoord CRT indicstion* 

a. CG 3722 TRUNNION CDU DAC OUTPUT -4.22*0.42 VRMS 

b. CG 3721 SHAFT CDU DAC OUTPUT +4.22*0.42 VRMS 

Insert la K148 
a. VERB 33, ENTER 
Observe on CRT 


a. 

V 06 

N 02 

Flashing 

b. 

R1 


-00384 

a. 

R2 


* *00364 

d. 

R3 


♦00003 
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Addition 5. 


6.1.2.1.5 


Addition 6. 


6.2.3.1.13 


Addition 7. 


Addition 6. 


6.2.3.1.2 


Paragraph 6.1.2.1., add new Paragraph 6.1.2.1.5 aa follows: 

Data from the on-board tape recorder shall be made available and the 
following signals verified. 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

e. VIB NB YAW (CG 6003) 

Replace Paragraph 6.2.3.1.13 with the following: 

30 minutes after switching from Stamby mode to the Operate mode record 
the BUG temperature. The recorded IRIG temperature shall be within 
0.5 deg F. of the Operate stabilized IRIG temperature determined below. 

Add the following sentence to Pangraph 6.2.3.1.14: 

Record die Operate mode stabilized IRIG temperature. The Operate mode 
stabilized HUG temperature shalTbe 135*2.5* F. 

Paragraph 6.2.5.2.16, add the following to Table VI: 

14 CG 2301 HUG TEMPERATURE 

Paragraph 6.1.1.6, add item T as follows: 

f. The TRACKER switch on GUI Indicator Control Panel shall be set to 
OFF. 

Replace Paragraph 6.2.3.1.2 with the follow!]*: 

Using the OPTICS CONTROL STICK awl a Convenient CONTROLLER SPEED 
Switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Switch and 
selectors on the GftN Indicator Control Panel shall be set as follows. 

'•>. r —' r ■ - * l 

a. OPTIC8 MODE to ZERO 

b. CONTROLLER COUPLING to DIRECT X 

e, CONTROLLER SPEED to MED . - : ^ , 

d. TELESCOPE TRUNNION to SLAVE to 8XT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Replace Paragraph 6.2.5.1.2 with the followiigp 

Using the OPT1C8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 


Addition 3. 

6.2.5.1.2 






Addition 10. 
6.2,6.2.1 


Addition 11. 
6 . 2.6.3.6 


Addition 12. 
6.2.6.23 
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following switches on tlie GAN indicator Control Panel to the poeitione 
designated. 

a. OPTICS MODE to ZERO 

b. CONTROLLER MODE to DIRECT 

e. CONTROLLER SPEED to LO 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness poeition 

Replace Paragraph 6.2.5.2.1 with die following: 

Being the OPTICS CONTROL STICK and a convenient CONTROLLER 8PEED 
awitch netting, eareftilly alew the SXT Trunnion to within +5 degrees of sero 
an indicated by the TPAC (Teleaoope Trunnion slaved to SXT). Set or 
verify the following GAN Indicator Control Panel switches to the position 
indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to ZERO 

C. CONTROLLER COUP UNO to DIRECT 

d. CONTROLLER SPEED to LO 

#. TELESCOPE TRUNNION to SLAVE to SXT 

6.. RETICLE BRIGHTNESS to minimum brightness position 

Replace Paragraph 6.2.5.3.6 with the following: 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, eareftilly slew the SXT Trunnion to within •♦•5 degrees of aero 
as indicated by the TPAC (Teleaoope Trunnion slaved to SXT). Insure that 
the following* switches are set to the positions indicate* 

a. CONTROLLER COUPLING to DIRECT 

b. OPTICS MODE to ZERO 

a. TELESCOPE TRUNNION to SLAVE to SXT 
d. TRACKER to OFF 
a. CONTROLLER SPEED to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

Replace Paragraph 6.2.6.23 with the following: 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, eareftilly slew the SXT Trunnion to within +5 degrees of sero 
aa indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch on the Indicator Control Panel to ZERO. Wait 16 
seconds. Set the OPTIC8 MODE switch to CMC. 
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Addition 13. Replace Sections 6.2.10 through 6.2.13 with the following: 

6.2.10 Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power Qn Test has been 
completed and system operation has not been interrupted. If system 
operation has been interrupted perform 6.2.5.2 Turn On Procedure 
before proceeding. 

. INITIALIZATION 

6.2.10.1 Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0*3.0 VDC. Verify that the OPTX 28V 800 cps 1% sere (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. • 

6.2.10.2 Enter the following sequence into K-148. Press the ENTER pushbutton 

after each entry. . 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

6.2.10.3 Insure that the following switches on the GW Indicator Control Panel 
are set as follows: 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

e. CONTROLLER SPEED to HI 

OPTICS ZERO MODE TEST 

6.2.10.4 Monitor the Optics CDU's by entering VERB 16 NOUN 56 
into K-148. Press the ENTER pushbutton. 

6.2.10.5 Using the OPTICS CONTROL STICK mi a convenient CONTROLLER SPEED 
switch setting, careftdly slew the SXT Trunnion to within +5 degree* of 
aero as indicated by the TP AC (Telesoope Trunnion slaved to SXT). Set 
the OPTICS MODE switch on the QW Indicator Control Panel to ZERO. 

Wait ISceoondsj Verify the Opttos have aeroed properly by observing 

the following on R1 and R? of the D8KY. : .; 


R1 - +0.00* +0.02* , -0.03* (Shaft Angle) 

R2 * +0.000* +0.006* v -0.007* (Trunnion L08 Angle) 
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6.2.10.8.1 Enter the follawii* 

VERB 01 NOUN 10, ENTER 
00033, ENTER 
Verily R1 - XXX6X 

0.2.10.5.2 Set the OPTICS MODE switch to CMC. Enter the followli*! 

ENTER 

00033, ENTER 
Verify R1 - XXX5X 

6.2.10.5.2 Set the OPTICS MODE switch to MAN. Press the KEY REL pushbutton 
on the D6KY. 


OPTICS BACKUP MODE TEST 

0.2.10.S Insert the Inflight Tool (V3M01405) Into the Trunnion Tool Input and 

engage drive mechanism (button out). Verify that the trunnion turns 
by viewing the movement through the 8CT eyepiece while turnii* the 
tool until the TP AC reads +• deg. Remove the tool from the trunnion 
tool input. 

0.2.10.7 Insert the Inflight Tool (V3M01405) Into the Shaft Tool input and engage 
the drive mechanism (button out). Verify that the 8haft turae by viewii* 
the movement through the SCT eyepiece while turning the tool so that the 
shaft moves through an angle from 0* to +3 to -3 to 0 as Indicated on the 
shaft TPAC. Disengage the shaft drive mechanism (button in) and remove 
the tool. 



s.s.io.s 

8 . 1.11 

8 . 2 . 11.1 

8 . 2 . 11.2 

8.2.11.2 

8.2.11.4 

8.2. ll.ft 
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CASE 


$ Insert the Inflight Tool (V36801405) into the Trunnion Tool input. Verify 
that the Trunnion Tttrne by viewing the movement through the SCT eye¬ 
piece while turning the tool eo that the trunnion moves from +s* to -f 
and back to aero as indicated on the Trunnion TP AC. Disengage the 
trunnion drive mechanism (button in) and remove the tool. 

Optics Coordinate Transformation Control Test 

NOTE: Prooeed with this test if 8.2.3 Operate Power On Test hss been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 8.2.5.2, 

Turn On Procedure before proceeding. 

INITIALIZATION 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that **>28 VDC OPTICS OPERATE BUS (CG 1538) 
is +28.0*3 VDC. Verify that the OPTX 28V 800 ops 1% aero (CG 1211) 
and OPTX 28V 800 ops 5% - 90 ph (CG 1212) are not flash!* on the CRT. 

EnAertlmfotkiMri* into the K-8tart» Press the ENTER pushbutton 
alter each en tr y 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

Verify and/or set the following switches on the GAN Indicator control panel 
to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to HI 

Set up the analog recorders to monitor the following measurements, 
a. CG 3170 SCT Trunnion Tachometer Output 
Enter the followi* into foe K-8tsrt to monitor the OPT1C8 CDU's. 
VERBIS NOUN 55, press ENTER 
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Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of aero t 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch on the GIN Panel to ZERO. Wait 15 seconds. Return the OPTICS 
MODE switch to MAN. 

RESOLVED MODE PHASING AND IMAGE RATE TEST 


Using the Optics Control Stick, drive the Optics until R1 * +225 .00 and 
R2 - +10.000 on the CRT and the DSKY's. 

Set the CONTROLLER COUPLING switch on the GAN Panel to RSLV and 
CONTROLLER SPEED switch to MED. 

Position the movable optics target such that It is centered on the SCT 
reticle pattern, then start the analog recorders at a chart speed of 10 mm/ 
second. 

Qilcldy displace the Optics Control Stick 45*10 degrees in the upper right 
hand cpiadrant while sighting on the optics target through the SCT eyepiece. 
The target shall appear to move in the upper right field of view of the SCT at 
45*10 deg. When target leaves the SCT upper right field of view press MARK 
pushbutton and immediately record the shaft ai*?le as displayed on R1 of the 
D6JCY. The recorded shaft angle shall be +225*10.00 degrees. 

. Stop the analog recorder and measure the elapsed time between the initial 
and the final signal null conditions for the Trunnion measurement. The 
elapsed time shall be +19 to +32 seconds. 

CSM AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

Set the CONTROLLER COUPLING switch to DIRECT. Again usii« the 
Optics Control Stick, drive the optics until R1 - +225.00 and R2 * +10.000. 

Set the CONTROLLER COUPUNG switch to RSLV. 

While sighting on the optical target through the SCT eyepiece, displace the 
Optics Control stick fully to the right. Verify that the target image appears 
to move in a straight line horizontally to the right and release the Optics 
Control Stick when the target image reaches the edge of the SCT field of 
view. 

Enter VERB 34 in the D6KY. Press the ENTER pushbutton. 
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11.16 Using the OPTICS CONTROL STIC 1C sod t convenient CONTROLLER SPEED 

switch setting, carefully slew the SXT Trunnion to within <*>6 degrees of sero ss 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the CONTROL¬ 
LER COUPLINOswitch on the GAN Panel to DIRECT. Set the OPTICS MODE 
switch to ZERO. After 15 seooade, return the switch to MAN. 

NOTE: If optics testing will not continue, set the O/N POWER-OPTICS 
switch on the LEB Lighting Control Panel Is OFF. 

12 Optics Functional Test 


.1 


.2 


.3 


Proceed with this test if 6.2.3 Operate Power On Test, or 9.2.5.2 Turn-on 
Procedure has been performed and system operation has not been interrupted. 
If system operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

NOTE: This test requires the use of the GAN Installation Qualification 
Fixture A23-097 mounted on Optics Supporting Fixture A14-135. 
Insure that the qualification fixture has been properly aligned and 
that both Autosets are visible through the SXT StLOS before pro¬ 
ceeding. Insure that lamp power is available to the qualification 
fixture and to the Portable Lamp Assembly. 

8et/verify the G/N POWER OPTICS switch on the LEB Lightly Control Panel 
to OPTICS. Set TRACKER switch to OFF. Verify the foilowii*: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8*3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashily on CRT. 

O. CG 1212 OPTX 800 cps 5% -90 ph not flashily on CRT. 

Enter the following sequence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

Insure that the optics oontrol switches on the GAN Indicator Control Panel 
are set as follows: 


a. OPTICS MODE to MAN 

b. CONTROLLER SPEED to LO 

c. CONTROLLER COUPLING to DIRECT 

d. TELESCOPE TRUNNION to SLAVE to SXT 
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Using tiie OPTICS CONTROL 8TICK and a convenient CONTROLLER 8PEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees to sero 
ns indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. After 15 seconds return the switch to 
MAN. 

Resolution Checks 

Sight through the 8XT eyepiece. Using the Optic Control Stick, adjust 
the SXT to obtain the best reflected field of view of the 5-inch sutooollimator 
reticle engraving at the center of the field of view. 

Note that the antocollimator reticle contains a series of lines of different 
thickness sad width. Each set of lines is marked with a number (20, 15, 

15, 7, 5, 2) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which - 
resolution between lines (sbiltty to distinguish separate distinct lines within 
• set) ean be made. Record the number associated with that set of lines. 

The SXT resolution shall be at least 10 are-seoonds at the center of the field 
of view. 

Repeat 5.2.12.5.1 and 5.2.12.5.2 using the 8CT and the SCT resolution 
chart. The SCT shall have a resolution of aft least 3 arc-minutes at the 
cedar ef the field of view. 

Have Telescope Mode Checks 

Mer VERB 15 NOUN 55 into the K-Start, press the ENTER pushbutton. 

Using At OPTICS CONTROL STICK mid a convenient CONTROLLER SPEED 
switch setting, carefeity slew the SXT Trunnion to within +5 degrees of aero 
as i ndica t ed by the TPAC (Tel sc oop s Trunnion slaved to SXT). Ret the 
OPTICS MODE s w it ch cn the Control Indieaior Panel to ZERO. Wail 15 


Record the SCT Shaft and Trunnion angles as indicated by the TPAC and 
the shaft and Trunnion CDU angles as indicated in R1 and R2 of the D6KY. 
The difference between the TPAC shaft angle and the Shaft CDU angle shall 
he CO. 11 deg or lose. The difference between the TPAC Trunnion iiglc and 
the Trunnion CDU angle shall be CO. 22 deg or less. 
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6.2.12.6.4 


6.2.12.6.6 


6.2.12.6.6 


6.2.12.6.7 


6.2.12.6.6 




6.2.12.6.9 


6.2.12.6.10 


6.2.12.6.11 


6.2.12.6.12 


Place the OPTICS MODE awitch to MAN. Uair« the Optica Control Stick 
drive the SXT Shaft and Trunnion CDU’s until R1 - 035.00*0.10 deg and 
R2 > ♦35.000*0.100 deg, setting the CONTROLLER SPEED awitch to LO 
aa die anglee are approached. Preaa the MARK puahbutton and simnl tenuously 
record the Shaft and Trunnion anglee aa indicated by the TPAC. Record R1 
and R2. The difference between the TPAC Shaft angle and Shaft CDU ai*ie 
•hall be *0.11 deg or leaa. The difference between the TPAC Trunnion angle 
and Trunnion CDU angle ehall be *0.22 deg or lean. 

Uaing the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
awitch aetting, carefully slew the SXT Trunnion to within +5 degreee of iero 
aa indicated by the TPAC (Telescope Trunnion alaved to 8XT). 8et the 
OPTICS MODE switch to ZERO. 

Set the TELESCOPE TRUNNION switch to 8LAVE to SXT position. 

Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographer hood 
over the o p t i on head and retrereflecting prism. 

Sight through the 8CT eyepiece and provide direction to personnel outside 
spacecraft for positioning the Retroreflecting Prism, Modt4 NO. A23-200, to 
span between the SXT LLOS and SCT LOS such that the illumination from the 
beck-light filament is clearly visfcle at the center of the field of view. Prism 
must be held in this alignment position until completion of step 6.2.12.6.11. 

Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sightly into the SXT eyepiece. 

Aa enlarged projected Image of the SCT reticle should be visible for alignment 
comparison with the SXT reticle. Note the vertical displacement of the SCT 
horizontal reticle line from tbs center ef the SXT reticle. an estimate 

of this displacement, expressed as a percentage of the total distance from SXT 
reticle center to edge of field of view. Reoord, noting direction above or 
below center. For instance, the outer ends of the SXT reticle lines are 6% 
from center. Displacement shall be less than 50% (bar must be eloper to 
center than to edge of field of view). 

Set the TELESCOPE TRUNNION switch to 0* position. 

Again direct the light beam into the SCT eyepiece while sightii* into the SXT 
eyepiece as in Step 6.2.12.6.9. Place the OPTICS MODE switch to MAN and 
observe the vertical displacement of the SCT horizontal reticle line from the 
center of the SXT reticle. Make mi estimate of this displacement, expressed 
as a percentage of the total d i sta n ce from SXT reticle center to edge of field 
of view. Record, noting direction above or below center. Displacement shall 
be less than 60%. 

Remove the Retroreflecting Prism. 
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6.2.12.6.13 

6.2.13.6.14 


6.2.12.6.16 
6.2.12.6.16 
6.2.12.7 
6.2.12. T.l 

6.2.12.7.2 

6.2.12.7.3 

6.2.12.7.4 


6.2.12.7.6 


6.2.12.7.6 

6.2.12.7.7 


6.2.12.7.6 


6.2.12.7.9 


Replace the Portable Light in the adapter on the 8XT eyepiece. 

While sighting into the SCT eyepiece, set the TELESCOPE TRUNNION 
switch to 26* and observe that the resolution pattern mounted outside die 
spacecraft appears to move downward from the center of the field of view 
to the aero reticle mar king that is 25* below the center of the field of view. 

Record the TPAC Trunnion Angle. It shall be 26.00*0.22 deg. 

Set the TELESCOPE TRUNNION switch to SLAVE to SXT. 

SXT Parallelism Tests 

Using the Optics Control 8tick drive the SXT St LOS Trunnion to 416.000* 

*2* as Indicated in R2 of the D6KY. Maintain a Shaft CDU ai*le of 000.00 
*0.10 degrees as indicated by R1 of the D6KY. 

8%ht through the 5-inch aitooolllmator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horlsontal reticle image upon the sutocol- 
llmator horlsontal filar. Record the autoooliimstor reading. 

B upeai 6.2.12.7.2 twice. Calculate and record the average of the three 
ssiocollimator readies. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within 46 degrees of sero 
as indicated fay the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. 

Again sight through the 5-inch autocoUlmator eyepiece sad adjust the measure¬ 
ment knob to bring the SXT SILOS horizontal reticle and antooollimator 
horlsontal War images to coincide. Record the autocollimator readii*. 

Repeat 6.2.12.7.5 twice. Calculate and record the average of the three 
autooollimator readings. The average value obtained here shall not differ 
from that obtained hi 6.2.12.7.3 by more than 16 arc-seoonds. 

Set the OPTICS MODE switch to MAN. Usiig the Optics Control Stick drive 
the SXT Trunnion angle to 85.00*5 degrees as indicated on R2 of tho D6KY. 

Set the CONTROLLER SPEED switch to LO and drive the SXT Trunnion to 
490.000 degrees *0.100 degree as indicated on R2 of the D6KT. Insure that 
the SXT Shaft angle remains at 000.00*0.10 degree as indicated by Rl on 
the D6KY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the Opttos 
Control Stick to adjust the SXT Trunnion angle until the two horlsontal reticle 
lines are coincident. Record the Trunnion CDU ai*ie displayed in R2. The 
Trunnion CDU ai*le shall be 90.000*0.10 degrees. 

Remove the Portable Light Assembly and Adapter Assembly from the 
base of the SXT eyepiece. Replace the SXT eyepiece pU«. 
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6 . 2 . 12.8 


6.2.12.8.1 


6.2.12.8.2 


6 . 2 . 12.6.8 


6.2.12.6.4 


6.2.12.8. S 


6.2.12.8.6 


6.2.12.8.7 


NOTE: If optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

Shaft and Trunnion Positional Accuracy Checks 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO After 18 seconds, return die selector to 
Manual. 

Enter VERB 16 NOUN 58 into the K-Start. Press the ENTER pushbutton. 

Sight through the SXT. Using the control stick align the SXT SLOS with 
optical Target No. 1 on the GAN Installation Fixture Model A23-097. Set the 
CONTROLLER SPEED switch to LO as the target is approached. When the 
target star is centered in the SXT reticle, press the MARK pushbutton and 
simultaneously record the Shaft and Trunnion aisles from the TPAC. Then 
record the value of HI and R2 displayed on the CRT. 

Sight through the SXT. Using the control stick align the SXT SLOS with 
Optical Target No. 2 on A23-097. Set the CONTROLLER SPEED switch 
to LO as the target is approached. * 

When the target star is centered in the SXT reticle, press the MARK push¬ 
button and simultaneously record the Shaft and Trumtion aisles from the 
TPAC. Then record the value of R1 and R2 displayed on the CRT. 

Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. After 15 seconds set die switch to CMC. 

Enter VERB 41 NOUN 55 into die K-8tart. Press dm ENTER pushbutton. 


6.2.12.6.8 

6.2.12.8.9 


6.2.12.8.10 


6.2.12.8.11 

6.2.12.8.12 


Enter the value recorded from R1 in 6.2.12.8.3 into the K-Start. Press 
the enter pushbutton. 

Enter the value reoorded from R2 lh 6.2.12.8.3 into the K-Start. Press 
the ENTER pushbutton. 

Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.3 shall be less than 
0.25 degrees. Record the difference. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from R1 in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 
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6.2.12.8.19 Enter the value recorded from R2 in 6.2.12.8.5 into the K-8tart. Preea 
the ENTER pushbutton. 

6.9.12.8.14 Sight through tike SXT. The SLOS ahould be centered on Optical Target No. 2 
(within a circle defined by the outer enda of the SXT reticle linen). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between 
thane values and the corresponding values recorded in 4.2.12.8.5 shall bn 
less than 0.25 degrees. Record the difference. 

6. 2. 19.8 . 15 Using the OPTCC8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of aero as 
tndioated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. After 15 seoonds return the switch to MANUAL. 

2.12.8.16 Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

Enter +00000 into the K-Start 9 times. Press the ENTER pustouttoa after 
each entry. 

6.2.19 Optics Slew Rate Test 

NOTE: Perform Master Initialisation 6.2.9.9 before proceeding. 

6.9.19.1 Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTIC8. Verify that +28 VDC OPTICS OPERATE BUS (CB 1530) is 
+28.0*3.0 VDC. Verify that OPTX 28V 800 cps 1% M ro (CG 1211) and OPTX 
28V 800 cps 5%-90 ph (CG 1212) are not flashing on ths CRT. Set TRACKER 
switch to OFF. 

6.2.19.2 Enter the following sequence into K-148. Press the ENTER p w stdmtto n 
after each entry. 

a. VERB 41 NOUN 20,ENTER 

b. +00000, ENTER 

C. +00000, ENTER 

d. +00000, ENTER 

6.2.12.9 Verify and/or set the following switches on the GAN Indicator Control Panel 

to the positions Indicated. 

n. TELESCOPE TRUNNION to SLAVE to SXT 
b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to HI 

6.2.19.4 Monitor MARK Command by enterii* VERB 08 NOUN 58 into K-148. 

Press the ENTER pushbutton. 
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TRUNNION SLEW RATE - HI SPEED 

9.2.13.5 Using the OPTICS CONTROL STIdC and a convenient CONTROLLER SPEED 

•witch setting, carefully slew the 8XT Trunnion to within +5 degree* of aero 

" • * 1 ' • s »• tedleated by the TPAC (Telescope Trunnion slaved to 8XT). Set the OPTICS 

MODE switch on the GAN Indicator Control Panel te ZERO* Wait 15 seconds. 
Set the OPTICS MODE switch on the GAN Indicator Panel to MAN. 

S. 2.13.5.1 During the Trunnion Slew Rate Test HI Speed, monitor and verify the 

following signals on the CRT. 

a. SXT TRUNNION TACH O/P (CG 3150 LINK 2) shall be 3.3*1.3 VRMS 

b. SCT TRUNNION TACH O/P (CG 3170 LINK 2) shall be -0.85*0.35 VRMS 

NOTE? Read and understand step 6 2,13.8 before pro ceeding. Do not 

hold Control Stick at upper limit more than 10 seconds, ur exceed a 
trunnion angle of 85 degrees. 

8.2.13.8 Rish and hold the Optica Control Stick to its upper limit. Approximately 

2 seconds later press the MARK pushbutton. Approximately 5 seconds after 
the first MARK, again press the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp la lighted. Press the KEY RELEASE 
and Immediately record the display in R2 and R3 within 2 seconds (before 
display changes). The data displayed is in the following form: 

a. R2 ■ *XX. XXX (Trunnion LOS angle in deg) 

b. R3 - +XXX.XX (Time in seconds) 

After the display has changed, again record the values of R2 and R3. 

8.2.13.7 Perform the following calculations: 

NOTE: In performing calculation b. below, and in similar calculations 

throughout this test procecbre, the following shall be noted and taken 
into account. It la possible that the second R3 reading may be 
smaller than Hie first reading. If so, add an overflow time value 
of 163.84 sec to the second reading and then subtract the first 
reading, in order to obtain A time as the difference of the two R3 
readings. 

(A trunnion angle) 

(A time) 


The Trunnion Slew Rate shall be 10*2 deg/sec. 


a. Difference between R2 displays ■ __ 

b. Difference between R3 displays ■ _ 
A trunnion angle . w “ 

A time - - 
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6.2.13.8.1 


SHAFT SLEW RATE - HI SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of zero 
ss indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Walt IS seconds. Set the OPTIC8 liODB switch to 
MAN. Monitor MARK Command by enterii« VERB 06 NOUN 56 in K-148. 
Press the ENTER pushbutton. 

IMring th- Shaft Slew Rate Teat - Hi Speed, monitor and verify the 
following signals on the CRT. 


a. SXT SHAFT TACH O/P (CG 3140 Link 2) shall be 3.3*1. 3 VRM8 

b. SCT SHAFT TACH O/P (CG 3160 Link 2) shall be 2.3*1.3 VRMS 

NOTE: Read and understand step 6.2.13.9 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds, or 
exceed a shaft angle of 250 degrees. 

Push and hold the Optics Control Stick to its right limit. 

Approximately 2 seconds later press the MARK pushbutton. 
Approximately 6 seconds after the first MARK, in press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp is lighted. Press the KEY RELEASE and immediately record the 
display in R1 and R3 within 2 seconds (before display changes). The 
data displayed is in the following form: 

a. R1 * aXXX.XX (shaft angles to deg) 

b. R3 ■ +XXX.XX (time in seconds) 

After the display has changed, again record the values of HI and R3. 
Perform the following calculations: 

a. Difference between R1 displays * _ _ _ ._( a shaft angle) 

b. Difference between R3 displays *_._Hm») 

Ashaft angle . , 

°* - A -~ * ' • .deg/^o 


The Shaft Slew Rate shall be 19.5*3.9 deg/sec. 
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TRUNNION SLEW RATE - MED SPEED 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the 8XT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTIC8 MODE switch to 
MAN. Set the CONTROLLER SPEED switch to MED. Monitor MARK Command 
by entering VERB 00 NOUN 50 in K-148. Press the ENTER pushbutton. 

NOTE: Read and understand 0.2.13.12 before proceeding. Do not hold 
oontrol stick at upper limit for more than 20 seconds. 


Reoord the SXT TRUN MTR oontrol winding (CG 3155) signal on the CRT 
while slewing the optics. The voltage shall be +0.26 to +2.00 VRMS. 

Rish and hold the Optics Control Stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Approximately 5 seconds 
after the first MARK, again press the MARK pushbutton, release the control 
stick, and verify that the KEY RELEASE lamp is lighted. Press the KEY 
RELEASE and immediately reoord the display la R2 and R3 within 2 seoonds 
(before display changes). The data displayed is in the following form: 

a. R2 ■ *XX. XXX (trunnion LOS angle in deg) > 

b. R3 * +XXX. XX (time in seconds) 


After the display has changed, again reoord the values of R2 and R3. 


Perform the following calculations: 


a. Difference between R2 displays - _ 

b. Difference between R3 displays • __ 

A trunnion angle , 

c. -—-*— • • deg/sec 

A time — — 


(A trunnion angle) 
(A time) 


The Trunnion Slew Rate shall be 1.0*0.2 deg/sec. 
SHAFT 8LEW RATE - MED SPEED 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
Mode switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. Monitor MARK Command by enterii* VERB 00 NOUN 50 in K-148. 
Press the ENTER pushbutton. 

NOTE: Read and understand 0.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 
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6.2.13. IS 


6.2.13.16 


6.2.13.17 


6.2.13.17.1 


6.2.13.16 


Record the SXT SHAFT MTR control winding (CO 3145) signal on the CRT 
while slewing the option. The voltage shall be +0.50 to +4.00 VRMS. Push 
and hold the Option Control Stick to its right limit. Approximately 2 seconds 
later pr e ss ths MARK p us h bu tt on. Approximately 5 seoouds after the first 
MARK, again press the MARK pushbutton, release the control stick, and 
verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE 
and immediately record the display in R1 and R3 within 2 secoocte (before 
display changes). Ths data displayed is in the following form: 

n. R1 ■ eXXX. XX (shaft angle in deg) 
b. R3 * +XXX.XX (time in seconds) 

After display has changed, again reoord the values of HI and R3. 

Perform the following calculations: 


a. Difference between R1 displays 

b. Difference b e tw ee n R3 displays 
A^ahaft^angle^ m 

A time " 


■ _ •_deg/sec 


(A shaft angle) 
(A time) 


Ths Shaft Slew Rate shall be 2.0*0.4 deg/sec. 
TRUNNION SLEW RATE - LO SPEED 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, earefoUy slew the 8XT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. Set the Controller SPEED switch to LO. Monitor MARK Command by 
entering VERB 06 NOUN 56 in K-146. Press ths ENTER pusMnittoa. 

IMring the Trunnion Mew Rate Teet-Le Speed, monitor and verify the 
following signal on the CRT. 

a. TRUNNION CDU FINE ERROR (CG 3011 Link 2) A. 07 VRMS MAX 

NOTE: Read and understand 6.2.13.16 before processing. Ds not hold 
• control stick at upper limit for mors than 30 seconds. 

Push and hold the Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 6 seconds after 
the first MARK, again press the MARK pushbutton, rslesss ths control 
stick, and verify that the KEY RELEASE lamp is lighted. Press ths KEY 
RELEASE and immediately record the display in R2 and R3 within 2 seoonds 
(before display changes). The data displayed is in the following form: 

a. R2 ■ aXX.XXX (trunnion LOS angle in deg) 

b. R3 ■ +XXX. XX (time in seoonds) 

After the display has changed, again record the values of R2 and R3. 
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6.2.13.19 


Perform the following calculations: 


a. 

b. 


c. 


Difference be tw ee n R2 displays - XX. XXX (A trunnion angle) 
Difference between R3 displays - XXX. XX (A time) 

A trunnion ancle . , 


The Trunnion Slew Rate aball be 0.10*0.02 deg/aec 
SHAFT SLEW RATE - LO SPEED 

0.2.12.20 Doing the OPTICS CONTROL STICK and a convenient CONTROLLER 8 PE ED 

ewitch netting, carefully alew the SXT Trunnion to within ♦§ degroea of aero 
an indicated by the TP AC (Teieeoope Trunnion alaved to SXT). Set the OPTICS 
MODE ewitch to ZERO. Walt If aeoonda. Set the OPTICS MODE swttoh to 
MAN. Monitor MARK Command by enterii* Verb 00 NOUN M in K-140. 

Preen the ENTER pushbutton. 

6 . <1.13.20.1 Ihtring the Shaft Slew Rate Teat - Lo Speed, monitor and verify the fellowii* 
eignal on the CRT. 


0.2.13.21 


0.2.13.22 


a. SHAFT CDU FINE ERROR (CO 3021 Lina 2) *. 07 VRM8 MAX 

NOTE: Read and undaretand 0. 2.13.21 before proceedli*. Do not 
hold control stick el right limit for more than 20 aeoonda. 

Poah and hold the Option Control Stick to He right limit. - 
Approximately 2 ae oond a later preen the MARK pushbutton. 
Approximately f aeoonda after the first MARK, again preen the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp le lighted. Preen the KEY RELEASE and immediately record the 
display In R1 aad R3 within 2 aeo end a (before display changes). The 
data displayed le In the foliowli* form: 

a. Rl ■ *XXX. XX (shaft angles In deg) 

b. R3 ■ +XXX.XX (time In seconds) 

After the display has changed, again record the values of Rl aad R3. 
Perform the following calculations: 


a. Difference between Rl display! 

b. Difference between R3 display! 

A shaft angle . , 


(A shaft angle) 
(A time) 
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6.2.13.23 

6.2.13.24 

6.2.13.26 


6.2.13.26 

Addition 14. 
6.2.17.6 


OPTIC8 HAND CONTROLLER DRIFT RATE CHECK-LO SPEED 

lifting the OPTICS CONTROL STICK and ft convenient CONTROLLER SPEED 
•witch setting, carefully slew the SXT Trunnion to within >5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. 

Press the MARK pushbutton and record the display in Rl, R2, and R3. 
Approximately 60 seconds after the first MARK, again press die first 
MARK pushbutton and rv»oord the new data displayed in Rl, R2 and 
R3. The data displayed is in the following form: 

a. Rl - *XXX. XX (shaft angle to deg) 

b. R2 ■ aXX.XXX (trunnion LOS angle to deg) 

c. R3 - +XXX.XX (time to seoonds) 

Perform the following calculations: 


a. Difference between Rl displays *__ (A shaft angle) 

b. Difference between R2 displays *__(A trunnion angle) 

c. Difference between R3 displays (A time)- 


d. " - Ibt/we (StwJt Drift lUto) 

A time 

Shall be less than 0.0333 deg/sec. 

a. ~ ~- ^ r ^ n ^ ion - an S* ~ m deg/sec (Trunnion Drift Rate 

A time 

Shall be less than 0.0167 deg/sec. 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OFF. 

Replace Paragraph 6.2.17.6 and 6. 2.17.20 with the following: 

On the GAN Indicator Control Panel, set the following switches to the 
position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
O. CONTROLLER SPEED to LO 

d. OPTICS MODE to MAN 
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6.2.17.20 

Addition 15. 

5.2.18.10.1 

8.2.18.10.2 


8.2.18.10 

8.2.18.20 


Usii* the OPTICS CONTROL STICK and a convenient CONTROLLER 8PEED 
a witch setting, carefully alew the 8XT Trunnion to within -**5 degreea of aero 
aa indicated by the TP AC (Teleacope Trunnion alaved to SXT). Set the 
OPTICS MODE awitch to ZERO. After 15 aeeonda return the ewitch to MAN. 
Enter VERB 33, ENTER into the D6KY. 

Replace Paragraphs 8.2.18.10.1, 8.2.18.10.2, 8.2.18.10, 8.2.18.20, 
and 8.2.18.22 with the followii*: 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch aetting, carefully alew the SXT Trunnion to within >5 degrees of aero 
aa indicated by the TPAC (Teleacope Trunnion slaved to SXT). Between 235 
minutes and 240 minutes from T 0 set the OPTICS MODE switch on the GAN 
Indicator Control Panel to ZERO. 

Enter the following into the D6KY: 

a. VERB 21 NOUN C3 ENTER 

b. 02883 ENTER 

e. +XXX.XX*000.01 ENTER (Target No. 1 As) 

d. Press ENTER pushbutton 

e. 02664 ENTER 

f. +XXX.XXA000.01 ENTER (Target No. 2 As) 

g. Press ENTER pushbutton 

h. 02665 ENTER 

1. +00.000 ENTER (Target No. 1 EL) 

). Press ENTER pushbutton 

k. 02666 ENTER 

l. +00.000 ENTER (Target No. 2 EL) 

On the GAN Indicator Control Panel, set die OPTICS MODE switch to MAN 
and the CONTROLLER SPEED switch to HI. Drive the St. LOS to the 
approximate position of Target No. 1. Set the CONTROLLER SPEED switch 
to LO. 

NOTE: Read the following 10 steps before proceeding. These are time 
oritical steps and must be performed as rapidly as possible. 

Set the CONTROLLER SPEED switch to HI. Using the Optics Hand Con¬ 
troller, drive the SXT StLOS to the approximate position of Target 2. 

Set the CONTROLLER SPEED switch to LO. Uaiig the Optics Hand Con¬ 
troller, align the SXT StLOS to Target 2 and press the MARK puslfoutton. 

If satisfied that the MARK was good, press the ENTER pushbutton. If not 
satisfied, press the MARK REJECT pushbutton and repeat this step. 
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i. 2.18.81 "Eater VERB 94 Into the K-8tart. Press the ENTER pushbutton. Observe 

the PROGRAM display on the CRT and DSKY’s indicate 02. Using the 
OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, carefully slew the SXT Trunnion to within +8 degrees of sero as 
Indicated by the TP AC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch on the GAN Indicator Control Panel to Zero. 


Addition IS. Replace Paragraph 6.2.20.9.2, 6.2.20.9.22, and 6.2.20.9.29 with the 
following: 

3.2.20.9.2 Set the OPTICS MODE selector on the Indicator Control Panel to MAN, 

6.2.20.9.22 Set the OPTICS CONTROLLER 8PEED switch on the Indicator Control 

Panel to HI. 


6.2.20.9.29 Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 

switch setting, earefolly slew the SXT Trunnion to within +6 d egr ee s of aero 
as indicated by the TP AC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch on the Indicator Control Panel to ZERO for 90 seconds, then 
return to MAN. 
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ADDENDUM U 

SCOPE: The following changes are required to make ND1002325 applicable as GW System 

technical support documentation for systems containing SUNDIAL C test ropes. Refer to 

Drawing 2014999 to define further which test ropes and jumper modules shall be Installed. 

Change 1: Paragraphs 6.2.9.1.4, 6.2.9.2a, 6.2.9.3a, 6.2.9.5a, 6.2.9.6a, 6.2.9.7a, 

6.2.9.8, 6.2.9.10a, 6.2.9.11a, 6.2.9.13a, 6.2.9.15a, 6.2.9.16a, 6.2.9.21. 
In each of these paragraphs change "VERB 06 NOUN XX flashing" to "VERB 
33 NOUN XX flashing." 

Change 2: Paragraphs 6.2.20.2.2a, 6.2.20.2.4a, 6.2.20.2.7a, 6.2.20.2.10a, 

6.2.20.2.13a, 6.2.26,2.16a, 6.2.20.2.19a, 6.2.20.2.22a, 6.2.20.2.25a, 
6.2.20.2.28a, 6.2.20.2.31a, 6.2.20.2.34a, 6.2.20.2.37a, 6.2.20.3.8a, 
6.2.20.3.11a, 6.2.20.3.14a, 6.2.20.3.17a, 6.2.20.3.20a, 6.2.20.3.24a, 
6.2.20.3.27a, 6.2.20.3.31a, 6.2.20.3.34a, 6.2.20.3.37a, 6.2.20.3.40a; 
in each of these steps, change "V06” to "V33”. 

Change 3: Paragraph 6.2.16.7.19 Change FROM: On K-148 enter the following sequence: 


VERB 21 NOUN 01 ENTB 

00407 ENTR 

77757 ENTR 

VERB 21 NOUN 01 ENTR 

00411 ENTR 

00020 ENTR 

VERB 33 ENTR 

Change TO: On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 

02502 ENTR 

77757 ENTR 

VERB 21 NOUN 01 ENTR 

02504 ENTR 

00020 ENTR 

VERB 33 ENTR 


Change 4: Paragraph 6.2.16.7.33 Change FROM: On K-148 enter the following sequence: 

VERB 21 
00405 
00020 
VERB 21 
00407 
77757 
VERB 33 
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NOUN 01 ENTR 

ENTR 
ENTR 
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ADDENDUM U 

Change 4 Change TO: On K-148 enter the lollowlr* sequence: 


(Continued) 

VERB 21 

NOUN 01 

ENTR 


02500 


ENTR 


00020 


ENTR 


VERB 21 

NOUN 01 

ENTR 


02502 


ENTR 


77757 


ENTR 


VERB 33 


ENTR 


* 
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ADDENDUM HI 

SCOPE. The following changes are required to make ND1002325 applicable on G8N System 
technical support documentation for CSM 2TV-1. 

Change 1: Make the changes as specified in Additions 11 through 20 of Addendum I. 

Delete the following paragraphs from Addition 17: 6.2. IS. 5.1, 0.2. IS. 8.1, 
8.2. IS. 17.1, 8.2.13.20.1. 
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5.4.3.1 

S. 4.1.1.1 

5.4.1.3 

5.4.1.3.1 

5.4.1.3.1 

5.5 

5.4 


5.7 

5.7.1 
5.7.1 


5.7.2.1 

5.7.2 


Failure of the D criteria for DUO and PIPA parameters. 

If Dp D 2 , or D, exceeds its maximum value ss apecified in Table D Paragraph 
5.2.16.10.6 for say DUO or PIPA, a retest sequence shall be initiated as indicated 

below: _ _ 


Reteet 

r Down mod* to -— 

Mode 8 yatem 

M 

Reteet 


IMTJ Standby 

To IMU Operate 

1 1 




RETEST SEQUENCE , 

The retest sequence shall be perforated using the paragraphs indicated in Table I 
corresponding to the out-of-epee parameters. Table 2 indicates the test positions 
and other isolated parameters that must be recalculated anJ qualified. 

If D}, Dg, or D 3 exceeds its msxtmam value after the retest sequence is completed, 
the requirements of 5.4.2.2 (DUO) or 5.4.2.3 (PIPA) shall apply. If Dj, Dj, and 
D 3 are within tolerances specified la Table D after the retest s eq uen c e is completed, 
the original out-of-tolerance D terms calculated in paragraph 6.2.16.10.6 shall be 
exonerated. • - 

DUO stability requirements 

Failure to be within die maximum values for Dj or or Dg after the r ete st se^ 
quenoe shall constitute failure of the unit. 

PIPA stability requirements 

Failure to be within the maximum limits of D} or Dg or D 3 after the reteet 
sequence constitute failure of the unit. 

K authority has bean obtai ned to degauss a PIPA, than data takes prior to the de¬ 
gaussing of that PIPA shall net he need in the future to calculate stability terms. 
After degauss lag, the ret e et asqotacs of Paragraph 5.4.2.1 must he performed. 

Retest subsequent to replacement of a malfunctioned assembly with that of a 
flight certifiod assembly shell be at the discretion of NASA Engine#ring. Table 
D can bs used as a guide to determine general retest requirements. In all retest 
procedures, the test seq uen c e of Figure 1 shall be adhered to. 

It la assumed that the Tent Conductor bee a working knowledge of the tost equip¬ 
ment used; therefore, this procedure contains only the steps related directly to 
the G4N System components. If any questions arise concerning the test equipment, 
the Test Conductor-should refer to the pertinent operational manuals. 

The following requirements shall be completed before any of the tests la this 
■pacification an attempted. 

The GhN System shall be Government Furnished Property. 

The installation of the G4N System into the spacecraft shall have been completed 
as specified in Mechanical Install alloc Specification for Apollo Guidance Equip¬ 
ment Block II, MA0305-0107. 

Interfacing systems (SCS, C 5 IS, EPS, ECS) shell have been verified to conform 
to loading and operational nquinments aa specified by the appropriate ICD. 

All ACE equipment shall have been qualified in accordance with the respective 
quality assurance specifications prior to use with the GhN System. 
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5.10 

5.U 

5 . 11.1 


ISm test equipment listed in paragraph 4.1 shall be connected and 
ready for operation before the tests of this specification are 
initiated. 

Data Records 

All data concerning the checkout and operation of the GAR System as 
monitored via ACE, shall be recorded on „he data sheets associated 
vlth their corresponding test. Out of tolerance readings ^11 be 
recorded and flagged by appropriate symbols. 

5.11.1.1 All test data obtained while demonstrating the requirements of this 
document shall be permanently recorded and forwarded with the tested 
GAR to the next receiving agency. 

5*11.1.2 A record of the amount of time each of the four prime powe r busses 

are on shall be kept and forwarded with the GAR to the next receiving 
agency. 


5.12 

5 * 12.1 


A. 13 
A. 13.1 

A. 13.3 

A. 13.3 

A. 13.4 


Interface 

the APOLLO GAR System shall interface with accepted ECS and KPS 
distribution systems for power and environment control purposes and 
with the SCS or SC3 substitute system for signal interface in 
accordance with the applicable ICD's. 

General System Operating Characteristics 

Tha D6KY "NO ATT" lamp and PGN8 light (GNIC Pans!) illuminats any Hm* 
tha system is in tha Coarse Align Mode, 1MU Cage, or durli* Tun On. 

Tracker Fail lamp may light after optics power turn on. Press tha Error 
Reset to extinguish. 

Tha CMC warning light may come on for approximately 10 seconds when +28 
VDC CMC Operate,Power is applied; if the MASTER ALARM light illuminates, 
push to reset. 

When coming out of AOC ST BY, If the Standby lamp does not extinguish when 
the 8TBY pushbutton Is pressed, repeatedly press the ST BY pushbutton until 
the Standby lamp does extinguish. Record tha number of times it was necessary 
to prase the STBY pushbutton. 
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REVISION LETTER 


T' l I I I IT 


RACE 


6.2.1.9 
6.2.1.6.1 

6.2.1.5.2 

6.2.1.5.9 


6 . 2 . 1 . 5.4 

6.2.1.5.6 

6.2.1.5.6 

6.2.1.5.7 


1MU HTR Healer Power On 

Enter the IMU Standby Mode of operation by engaging the 1MU HTR MN A and 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in). 

Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module is 
illuminated (CG 1512). On DSKY verify TEMP light is extinguished. On the 
GIN Indicator Control Panel verify PGNS light is extinguished. 

Record the value of the following signals displayed on the CRT. 



Signal 

Requirement 

a. 

CG 1331 28V 3200 CPS 

POWER SUPPLY FEEDBACK 

28.6*0.6 VRM8 

b. 

CG 1510 + 28 VDC 

8TANDBY POWER 

28.8 (A3) VDC 


20 mtastes after entering the IMU Standby Mode start recording PIPA TEMP 
every § minutes until the PIPA temperature is s t abilised. The PIPA tsmpere¬ 
turn shall be oonsidered stabilised when the temp era ture change is not mere 
than 1 .1 deg for 20 minutes^ Reoovd the PIPA Standby Mode stabilised tem¬ 
perature. The recorded temperature shall ba 130.5*1.5 degrees. 

Deleted 

On the Event Recorder, verify that the IMU HEATER Current discrete 
(CG 2302) is ON end that the IMU BLOWER Current discrete (CG 2303) is 
OFF over the PIPA Standby Temperature stabilization period (occasionally 
discretes may cycle.) 

With the eyepiece in the Eyepiece Storage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an LIN #6693 Temperature 
Potentiometer, or s similar type thermocouple probe meter. Record both 
the ambient and eyepiece surface temperatures and verify that the eyepiece 
surface temperature is at least 10*F shove the ambient temperature. 
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mmaca 

- mtut* tiff a . 

1 ] 


~r n i i ~i i 

ease 


5.1.1.4.5 


4.1.1.4.1 

••S.S.ft 

W«I* 9« * 

5.1.1.5.1 


4.1.1.5.3 

B.l.1.5.4 

I.S.S.S.I 

I.U.M 

•.1.1.5.7 


Enter tha foUowtag sequence Into the LEB CMC DflKT.to check the proceed 
Interface of the PRO pushbutton. 

a) VERB 11 NOUN 10, ENTER 
^ 00031, ENTER 

Verify Rl * 7XXXX. Press end hold the PRO pushbutton and verify 5XXXX 

di s p lay e d in Rlv *->BY -u^Lbuttoucnoe and verity that u hXXJCX" is dis>±Qrc<* 

kdlease't^P PRO pushijutt^ 

VEfcB 34 Mid press the ENTER pusKbdfton. 

Repeat of 6.1.1.4.1 through 6.2.2.4.5. using the MDC CMC D6KY. 

Tun-OMMilfr’ HNM*ified4»<ev'0. 3rOs’-4-.' ' 

Uplink and Downlink Checks. 

Enter VERB 30 into K148. Press the ENTER pushbutton, then press 
ERROR RESET pushbutton. 

Enter tha following sequence into K145. Press tha ENTER pushbutton 
after saoh entry. 

a. VERB 15 NOUN 01 ENTER 

b. 01000, ENTER 
O. 00000, ENTER 

d. 77777, ENTER 

e. 07354, ENTER 

f. VERB 05 NOUN 01, ENTER 

g. 01000, ENTER 

CMC Registers Rl, Rl, and Rl display on tha CRT shall Indicate 00000, 
77777, and 07154, respectively. 

Set/verify that ttetUP TLM switch on the Main Display Panel is set to 
ACCEPT and that the UP TLM switch on tha GAN Control Panel is set to 
BLOCK, 


Verify that tha BLOCK UPLINK discrete la OIL C\*T * 


L-N. 


eta tha Meek Uplink Override R-START to enable data to be sent via 
K-START. On K-145 insert VERB. Verify that tha VERB indication on the 
HilOf ateURT da— nte tengi.^ the DSKY and CRT doea not chaise. 


Bet tha UP TLM switch on the 04N Indicator Control Panel to ACCEPT. 
Verify that tha BLOCK UPLINK discrete Is OFF^nP Us , 

On K-145 insert VERB 01. Verify that tha VERB tndioatton on the D6KY 
and CRT is 01. 


HIM-N-I MV. M« 
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VISION LETTER 


Parity Fail Teat. 

Eater the following into the K-Start. Press the ENTER pushbutton after 
each entxy. 

a. VERB 24, NOUN 01, ENTER 

b. 01600, ENTER 

c. 33777, ENTER 

d. 04353 ENTER 

a. VERB 25 NOUN 26, ENTER * . 

f. 04000, ENTER 

g. 01600, ENTER 
k» 00003, ENTER 

i. VERB 30, ENTER ‘ 

The RESTART lampa on the MDC 6 LEB DSKY’s shall illuminate. The 
PGNS caution lamps on the MDC b LEB annunciator panels shall illuminate. 
VERB 05 and NOUN 31 shall be displayed on the MDC and LEB CMC DSKY's 
and ROWS 1, 2, and 3 shall Indicate 00000. 

Press the ERROR RESET pushbutton on the K-8tart. Ths RESTART ft PGNS 
caution lamps shall extinguish. 

Enter VERB 36, into the K-8TART. Press the ENTER pushbutton. 
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f. 2.3.1.7 

1.2.3.1.9 

9.2.3.1.9 

9.2.3.1.10 

9.2.3.1.11 


9.2.3.1.12 

9.2.3.1.13 

9.2.3.1.14 

9.2.3.1.15 


Insure that the following alarm lamps are not lighted on GIN LEB Display Panel. 

a. CMC Warning 

b. 188 Warning 
e. PGN8 Caution 

Verify that the PROGRAM ALARM lamp on the DSKY's does not light with 
VERB 05 NOUN 31 and Rl - 00213 displayed. 

The OG, IO, and MG CDU angles shall be 00000*00150. Verify on CRT. 

Enter the followli* into K-148: 

a. VERB 41 NOUN 20. ENTER 

b. 400000. ENTER 
S. 400000, ENTER 
d. 400000. ENTER 

Verify that tbs following s ec o n da r y power supply voltages are not flashiiw on 
the CRT display. 

Table VL Secondary Power Supply Voltages 


1 

No. 

CO 1049 

Signal 

4120 VDC PIPA SUPPLY 

2 

CO 1051 

420 VDC PIPA SUPPLY 

3 

CG 1052 

-20 VDC PIPA SUPPLY 

4 

CG 1070 

44 VDC CDU SUPPLY 

5 

CG 1100 

-29 VDC ELECTRONICS 

9 

CG 1020 

414 VDC CMC 8UPPLY 

T 

CG 1030 

44 VDC CMC SUPPLY 

9 

CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

t 

CG 1202 

IMU 28V 800 CPS 5 pet ph A 

10 

CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11 

CG 1331 

3.2KC 28V SUPPLY 

12 

CG 1110 

2.5 VDC TM BIAS 


Monitor the PIPA temperature during the first 15 minutes after switohii* from 
Btoriby Mode to die Operate Mods. The PIPA temperature •*»*n be 130.648.0 
deg. F. during this period. 15 minutes after awitchii* from Standby Mode to the 
Operate Mode, record the PIPA temperature. The recorded PIPA temperature 
shall be within 0.5 deg. F. of the Operate stabilised PIPA temperature determined 
below. 


Deleted 

30 minutes after entering the IMU Operate Mode, start recording PIPA TEMP 
every 5 minutes until the PIPA temperature is stabilised. The PIPA temperature 
shall be considered stabilised when tbs temperature change is not more than 0.1 deg 
for 30 minute*. Record the PIPA Operate Mode stabilised temperature. The PIPA 
Operate Mode stabilised temperature shall be 130.5*1.5 deg. F. and within 1.0 deg. 
F. of stabilised PIPA temperature. 

Deleted 
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cone iscMt. no. Q3tS8 

MUMStB 

«IVi»i6m lit tIK- 

PASS 


"HIM 1 1 


8. 2.4. 8 Reoord the voltage indie* tad or the CRT for the followU* power enpplieet 

a. Hie +120 VJDC PIPA Power Supply output voltage shall be 
120a 8 VDC fCQ 1040). 

b. Tbs >20 VDC PIPA Power Supply output voltage shall be . 

20.0*1.2 VDC (CO 1081). 

• e. The -20 VDC PIPA Power Supply outputvoltsf* shall be 
-20*2 VDC (CQ 1052). 

d. The -28 VDC Electrunics Power Supply output voltage shall be 
-28. 8*8.0 VDC (CQ 1100). 


8.2.4.8 


8.2.4.7 


8. 2.4.8 


The following values shall be measured with the guidance referenc e clock 

synchronising input pulse. Record the voltage Indicated on the CRT. 

a. IMU 28V, 800 CPS 1% 0 deg. voltage shall be 28.0*0.8 VAC (CQ 1201). • 

b. mu 28V, 800 CPS, 5% PHA - 80 deg. voltage shall be 
28.0*1.4 VAC (CQ 1202). 

e. mu 28V, 800 CPS, 6% PHB 0 deg. voltage shall be 28.0*2.1 VAC 
|CO 1202). 

d. Optica 28V, 800 CPS 1% 0 deg. voltage shall be 28.0*0.8 VAC (CQ 1211). 

e. Optica 28V, 800 CPS 5% - 80 deg. voltage shall be 28.0*1.8 VAC 
(CQ 1212). 

L PH Diff mu 8% 0 deg. -80 deg. (CQ 1207) phase difference shall be 
*00- altr. 

g. Ph Diff Option 1% mu 1% (CG1220) phase difference shall be 0* *10*. 

Record the voltages indicated on the CRT for the following power suppliesi 

a. The >14 VDC CMC Power Supply output voltage shall be >14.0*0.4 VDC 
(CQ 1020). 

b. The >4 VDC CMC Power Supply output voltage shall be >4.0*0.2 VDC 
(CQ 1030). 

e. The >4 VDC CDU Power Ripply output voltage shall be >4.0*0.2 VDC 
(CQ 1870). ' 

d. The >2.8 VDC TM BIAS SUPPLY output voltage shall be >2.80*0.08 
VDC (CQ 1110). 

Record the CRT indications for the following measurements: 

a. The 28V, 2200 CPS Power Supply feed b ack output voltage shall be 
28. 8*0.8 VRM8 (CQ 1231). 

h. The phase difference betw ee n the 3.2Kc supply and CMC syne shall 
be 0**10* (CQ 1238). 

s. The >14 VDC CMC power Supply RM8 noise shall be less than 0.2 VRM8 
(CQ 1821).. ;. 

d. She >4 VDC CMC Power Ripply nas notes shall be lees than8.2 VRM8 
(CO 1881)* i; 


I HIM-N-I NV< •*« 
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6.2.5.2.8.4 Enter the following in K-148 to turn on the Computer Activity Light. 


a. 

VERB 34 

ENTR 


VERB 21 NOUN 27 

ENTR 


00000 

ENTR 


VERB 25 NOUN 01 

ENTR • 


03770 

ENTR SET LOC 


10067 

ENTR CCS NEW JOB 


04317 

ENTR TC CHANOI 


01770 

ENTR TC ACTLITON 

1. 

VERB 25 NOUN 26 

ENTR CALL PRTO/DELAY 

J. 

01000 

ENTR 01 PRIORITY 

k. 

01770 

ENTR RELATIVE E-MEM 

m. 

00007 

ENTR BANKADO 

a. 

VERB 30 . 

ENTR REQ EXEC 


NOTE: If a VERB 26 in performed after die above information hae been mitered 
repeat lines 6.2.6.2.8.4. i through 6.2.6.2.8.4. a. An exception ta the 
VERB 38 performed when entering Voltage Margin Teat (6.2.19). After 
completing Voltage Margin Teat, repeat lines 6.2.6.2.8.4. i through 
6.2.5.2.8.4. a. 

NOTE: Allow 2 hours to elapse before prooeedii* to 6.2.5.2.9 with the follow¬ 
ing exceptions: 

a. B the GAN System has been in the power off state for lees than 8 days with 
the gimbals in the parked position (O’, O’, 90*) and the system has not been 
moved, allow 15 minutes to elapse before proceedii*. 

b. If the GAN System has been turned off with the gimh^u to the uaparksd posi¬ 
tion for less than 2 hours allow a warmup time equal to the time off but not 
less than 15 minutes to elapse before prooeedti*. 

CAUTION: If the requirements of 6.2.5.2.10 are not met. remove IMU. Operate 
Power immediately by setting the G/N POWER-IMU switch on the LEB lighting 
Control Panel to OFF. 

6.2.5.2.9 After the impaired warmup time has elapsed set the GAN IMU MN A and MN B 

circuit breaker on the Right Hand circuit breaker panel to ON (breaker pushed in) 
and the G/N POWER-IMU switch on ths LEB Lighting Control Panel to the ON 
position (toggle-up). 
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6.2. 7. 4.8 Enter ten following sequence In the K-Start: 

l. VERB 42, press ENTR 

b. VERB 33, press ENTR (Verify VERB 33 on CRT) 

6.2.7.4.9 Start analog recorders. 

6.2.7.4.10 Observe measurement CG 2142, MG IX Resolver output 8IN, on the analog 
recorder. When the steady-state condition occurs (approximately 5 minutes), 
stop the recorders. 

6.2.7.4.11 Return the G4N System to the coarse align mode fay entering the following 
se quence In the K-Start. 

a. VERB 36, ENTER 

b. VERB 40 NOUN 20, press ENTER 
€. VERB 41, NOUN 20, press ENTER 
d. 400000, press ENTER 

S. 400000, press ENTER 
f. 400000, press ENTER 

6.2.7.8 Examine the traces of the re co rded measurements for all six phases of this 

test to detect anv sharp discontinuities. Disregard transients. The Gtmbal 
T e n g e s motes ourrenls shall not aaoasd 0.125 ampere. The CDU Fine Error 
■ mne er e m a nft s shall not e xc ee d ago me rma. The CDU Coarse Error meMw 







APOLLO GAN Specification 
ND1002325 REV K 


0.2.12.0.8 Inter VERB 10 NOUN 55 into the K-Start. Press the ENTER pushbutton 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER 8PEED 
•witch netting, careftilly slew the 8XT Trunnion to within +6 degrees of aero 
an indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. 

0.2.12.0.0 Set the OPTICS TEL TRUN switch to SLAVE to SXT position. 

0.2.12.0.7 Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographer's hood over 
tbs option head and retroreflecting prism. 

0.2.12.0.0 Sight through the SCT eyepiece and provide .direction to personnel outside 
spacecraft for positioning the Retroreflecting Prism, Model No. A22-200, 
to span between the SXT LLOS and SCT LOS such that the Illumination from 
the back-light filament Is dearly visible at the center of the field of view. 

Prism must be held in this alignment position until completion of Step ‘ 

0 . 2 . 12 . 0 . 11 . 

0.2.12.0.0 Remove the Portable Light from the adapter on the SXT eyepieee mid direct 

the light beam into the SCT eyepiece while sighting into the SXT eyepiece. An 
enlarged projected image of the SCT reticle should be visible for alignment 
comparison with the SXT reticle. Note the vertiole displacement of the SCT 
horizontal reticle line from the center of the SXT reticle. Make an estimate 
of this displacement, expressed as a percentage of the total distance from SXT 
reticle center to edge of field of view.. Record, noth* direction above or 
below center. For instance, the outer ends of the SXT reticle lines are 0% 
from center. Displacement shall be less than 50% (bar must be closer to 
center than to edge of field of view). 

0.2.12.0.10 Set the OPTICS TEL TRUN switch to 0* position. 

0.2.12.0.11 Again direct the light b ea m into the SCT eyepieee while sightly into (he SXT 

eyepiece as in Step 0.2 . 12.0 . 0 . Plaoe the OPTICS MODE switch to MAN and 
observe the vertical displacement of the SCT horizontal reticle line from the 
center of the SXT reticle. Make an estimate of this displacement expressed 
as a percentage of the total distance from SXT reticle center to edge of field 
of view. Reoord, noting direction above or below center. Displacement shall 
be less than 50%. 

0.2.12.0.12 Remove the Retroreflecting Prism. 

0.2.12.0.13 Replace the Portable Light in the adapter on the SXT eyepiece. 

0.2.12.0.14 While sighting into the SCT eyepiece, set the OPTICS TEL TRUN switch to 

25 deg. and observe that the resolution pattern mounted outside the spacecraft 
appears to move downward from the center of the field of view to the aero 
reticle marking that is 25 deg. below the center of the field of view. 

0.2.12.0.15 Reoord the TPAC Trunnion Angle. It shall be 25.00* * 1 . 0 **.. 
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•.2.13.10 


Perform the follow Inf oalculatione: 


a* Difference between R1 die pi ay* « 
b. Difference between R3 die plays ■ 
A shaft ancle - . . 

•* A Urn .-- •- de « /M0 


, •_(A shaft angle) 

•_(A time) 


0.2.13.11 


0.2.13.12 

2,11.12 


0.2.13.13 


The Shaft Slew Rate shall be It. 5*3.9 deg/sec 
TRUNNION SLEW RATE - MED SPEED 


Using the OPTICS CONTROL STICK and a oomrentest CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TP AC (Telescope Trunnion slaved to 8XT). Set the OPTICS 
ZERO switch to ZERO. Wait 16 seconds. Set the OPTIC8 ZERO switch to OFF. 
8et the OPTICS SPEED switch to MED. Monitor MARK oommand by enterii« 
VERB 00 NOUN 50 In K148. Press the ENTER pushbutton. 

NOTE: Bead and understand 0.2.13.12 before proceeding. Do not hold 
control stick at upper limit for more thu 20 seconds. 

Record the 8XT THUN MTR control winding (CO 3155), SXT THUN SERVO error 
|CO 3110) and SXT TRUN TACH (CQ 3150) signals on the CRT while slowly the 
optics. CQ 3155 and OG 3110 shall ho +0.26 to+2.50 VRMS, and CXI 3269 shall 
he -HI. 33*0. 13 VRMS. Push and hold the Option OondnotStteh is its upper limit. 
.Approximately 3 seconds later press the MARK pushbutton. Apprsadmatoly 5 
■eoeade after the first MARK, again press the MARK pushbutton, release the con- 
tod stick and verify feat the KEY RELEASE lamp to lighted. Press the KEY 
RELEASE and tmmediatniy reonid tbs display in R2 and R3 within « ascends 
(before display change.). The data displayed is in the follomhif form: 

s. R2 ■ *XX. XXX (Trunnion LOS angle in deg) 
b. R3 - +XXX.XX (Time in seoonds) 

After the display has changed, again record the values of R2 and RS. 

Perform tbs followii* calculations: 


Differenoe between R2 displays > 
Difference between R2 displays « 
A trunnion angle 
A time * 


* — * -.•.dsg/ssc 


(A trunnion angle) 
* (A time) 


The Trunnion Slew Rate shall be 1.0*0.2 deg/sce. 
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6.2.13.14 


6.2.13.15 


6.2.13.16 


6.2.13.17 


6.2.13.16 


SHAFT SLEW RATE - MED 8PEED 

Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the 8XT Trunnion to within +6 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to MAN. 
Monitor MARK Command by entering VERB 06 NOUN 56 in K-148. Press the 
ENTER pushbutton. 

NOTE: Read and understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

Record the SXT SHAFT MTR control winding (CO 3145). SXT SHAFT SERVO 
error (CO 3117). and SXT SHAFT TACH (CG 3140) signals on the CRT while 
slewing the optics. CG 3145 and CG 3117 shall be -K). 50 to *4.00 VRMS. and 
CG 3140 shall be 0 .33 * 0.13 VRMS. Push and hold the Optics Control Stick to 
its right limit. Approximately 2 seconds later press the MARK pushbutton. 
Approximately 5 seconds after the first MARK, again press the MARK, push¬ 
button. release control stick, and verify that the KEY RELEASE lamp is lighted. 
Press the KEY RELEASE and immediately record the display in Rl and R3 * 
within 2 seconds (before display changes). Ths data displayed Is in the follow¬ 
ing form: ^ 

a. Rl - nXXX. XX (Shaft angles In deg) 
h. R3 - +XXX.XX (Time in seconds) 

After the display has changed, again record the values of Rl and R3. 

Perform the following calculations: 

a. Difference between Rl displays » ___ (A shaft angle) 

b. Difference between R3 displays . __ (A time) 

A «h»ft angle ^ . 

A time - 

The Shaft Slew Rate shall be 2.0*0.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +6 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 16 seconds. Set the OPTICS ZERO switch to OFF. 
Set the OPTICS SPEED switch to LO. Monitor MARK command by entering the 
VERB 06 NOUN 56 in K-148. Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.16 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 

Push and hold the Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 seconds after the 
first MARK, again press the MARK pushbutton, release ths control stick, and 
verify that ths KEY RELEASE lamp is lighted. Press ths KEY RELEASE and 
immediately record the display in R2 and R3 within 2 sec (before display 
changes). The data displayed Is in ths following form: 
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6.2.13.23 


6.3.13.24 


6.3.13.26 


6 . 2 . 13.26 


OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 


On K-148, enter VERB 06 NOUN 56 ENTER. Using the OPTICS CONTROL 
8TICK and a convenient CONTROLLER SPEED switch setting, carefully slew 
the 8XT Trunnion to within +6 degrees of zero ss indicated by the TP AC 
(Telescope Trunnion slaved to SXT). Set the OPTICS ZERO switch to ZERO. 
Wait 16 seconds. Set the OPTICS ZERO switch to OFF. 


Press and release MARK pushbutton. Approximately 60 seconds after the 
first MARK, again press and release MARK pushbutton. Verify KEY RELEA8E 
is flashing. Press KEY RELEASE pushbutton and recoid data in Rl, R2 and 
R3 within 2 seconds. When D6KY display changes, again record Rl, R2 and 
R3. The data display is la the following form: 

a. Rl * aXXX. XX (Shaft Angle In Degrees) 

b. R2 « *XX. XXX (Trunnion Angls in Degrees) 
e. R3 * +XXX. XX (Tims in Seconds) 


Perform the following calculations (first display minus second display): 


a. Difference be tw ee n Rl displays *_(A shaft angle) 

b. Difference b et w ee n R2 displays *"!ZZ (A trunnion angles) 

c. Difference between R3 displays *ZZZZZ time) 

d. —— „dsg/asc (shaft drift rats) 

shall be less than 6.0333 deg/sec. 

A trunnion angle . 

•• - A deg/eec (trunnion drift rats) 

shall be less than 0.6167 deg/sec. 


Set the G/N POWER-OPTIC8 switch on the LEB Lightly Control Panel to 
OFF. 
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C. . 


e. s.is.t 


0.2.18.9.1 


6.9.18.9.2 


6.2.16.9.3 


6.2.16.9.4 


«*• .:' - -■ •, . '-l!;- i- . S\ s' • .• •. • ■. L, vlc'Jn + r . 'v s ^ . o 

ft * *i <41-.,*. -j **.-. i* ' ■ * •• . .-J. 

Gyrooompassing Stability 

Enter VERB 33, ENTER into the DSKY. On the D6KY observe the PROGRAM 
display change to 06 after approximately 90 seconds. Approximately 9 
minutes later obeenre the PROGRAM display change to 02. When PROG 
display changes to 02 record time an T Q . 

120 minutes after T 0 record the Outer, Inner and Middle CDU Gimbal 
angles from the CRT. 

Repeat above step every 5 minutes for the next 60 minutes. 

The poak-to-peak spread of the outer gimbal angle shall not expand 0.12 


6.2.16.9.5 


6.2.18.10 


6.2.18.10.1 


6.2.18.10.2 


6.2.18.11 


The peak-to-peak spread of the Inner and Middle gimbal angles shall not 
exceed 0.06 degrees. , 


Gyrooompassing Accuracy . 

Using the OPTICS CONTROL STICK mid a convenient CONTROLLER 8PEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telesoope Trunnion slaved to SXT). Between 175 
minutes and 180 minutes from Tq set the OPTICS ZERO switch on the GAN 
Indicator Control Panel to ZERO. 

Enter the following into the D6KY. 

a. VERB 21 NOUN 02 ENTER 

b. 02663 ENTER 

c. ♦XXX.XXaOOO.Ol ENTER (Target No. 1 As) 

d. Press ENTER Pushbutton 

e. 02664 ENTER 

f. +XXX.XXC000.01 ENTER (Target No. 2 As) 

g. Press ENTER IHishbutton 

h. 02665 ENTER 

i. +00.000 ENTER (Target No. 1 EL) 

). Press ENTER Pushbutton 

k. 02666 ENTER 

L. -HM.OOO ENTER (Target No. 2 EL) 

On the GAN Indicator Control Panel set the OPTIC8 ZERO switch to OFF, 
set the OPT1C8 MODE switch to MAN and the OPTIC8 SPEED switch to HI. 
Drive the St LOS to the approximate position of Target No. 1. Set the 
OPTICS SPEED Switoh to LO. 

NOTE: Read the following 10 steps before p r o c ee d ing. These are time 
critical steps and must be performed as rapidly as pose foie. 

After 160 minutes from T Q enter VERB 52 into the K-8tart. Press the ENTER 
pushbutton. Observe the PROGRAM display on the CRT chaise to 03. 
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6.2.18.26.2 Perform the following calculation*. (Coe X function* ere provided In Table L ) 

a. D^ rt) - NBDZ ♦ ADIAZ 

D (vert) ■ < > - 

b. D. .. • Sin (Launch A*) NBDX + 

( ' Coe (Launch As) NBDY + ADfiRAY 


0. 6 m D n 206 

(vert) (vert) x coa\+ (east) % cob} 


*<».rt) “ ( ). 


.degree* 


Location Latitude X Coe X 

\ 

NAA 88.921 0.82986 

MILA 28.516 0.87868 

MSC 29.566 0.86993 

6.2.18.26.3 Perform the following calculations using the recorded data from 6.2.18.25 
and 6.2.18.26.2. 

a. Z Gyro azimuth error 3 hrs (corrected) ■ line 3-6 (vert) 

Z Gyro azimuth error 3 hrs (corrected) ■_corrected 

Z Gyro azimuth error (corrected) shall be 0.00*0.578 degrees. 


X Gyro elevation error (3 hr) -1 
X Qyro elevation error (3 hr) ■ _ 


.degrees 


o. Y Gyro elevation error (3 hr) - ltna 2 

Y Gyro elevation error (3 hr) ■_degrees 

The X and Y Gyro elevation errors shall be 0.00*0.046 degrees. 

CMC Voltage Margin Test 

Verity that the G6M IMU HTR MNA and MNB breakers are engaged, computer 
MNA and MNB breakers are engaged, IMU MNA and MNB breakers are not 
engaged, and the GIN Power-IMU switch on the LEB Lighting Control Panel 
Is In the OFF position. On K-148, enter VERB 36 ENTR. 

On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 


CAUTION: During the performance of this test the +4 VDC CMC Power 

Supply shall not be operated at less than +2.5 VDC or greater 
than 6.2 VDC (CG 1030). The +14 VDC CMC Power Supply 
shall not be operated at less than +8.5 VDC or greater than 
+17.0 VDC (CG 1020). Rotate the LEB LT8 NUMERICS SEL 
to approximately center position. Decrease to absolute minimum 
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6.1.19.2 

(coot) 


6.2.19.2.1 

6.2.19:$ 


discernible ligbtli*. 

NOTE: The flashing indication of the CMC Power Supplies or CRT may bo 
die regarded lor thie teat. Tbe charla la Table 1 may bo meed to 
determine approximate valeea for the *XX. X” ralwee of 0156 
▼oltago dial settings oorroapoodtng to various p owe r eappiy voltages. 
Into R-153, insert 1100. Verify and execute. 

Unite R-154’, Ineert 0001. Verify and execute. 

Ineert la C-156, -040001244 and execute. Verify on CRT that GV0116 fte 
between -3.0 and -6.0 vdc. 

Ineert In C-156 -050001234 and execute. Verify on CRT ttet GV0106 te 
between -4.0 and -6.0 vdc. 

Unite R-154, Ineert 0111. Verify and execute. 

Obeerve CO 1020, +14 VDC Power Supply, and CO 1030, +4 VDC Power 
Supply on CRT. Repeat 6.2.19.3 through 6.2.19.6 ad)uatli« each C Start 
entry until CG 1020 la 12.1, +0.1, -0.0 vdc and CG 1030 la 3.40, +0.03, 
-0.00 vdc. 

Initiate CMC Sell Check by inserting the following la K-14S. 

a. ERROR RESET 

h. VERB 21, NOUN 27, ENTER 

e. 77777, ENTER 

Walt 200 eeoonde. 


6.2.19.9 


Ineure that the D6KY RESTART lamp doee not light, and that 


a. VERB 05 NOUN 31 

h. R1 - 01102 

doee not appear on D6KY. 

6.2.19.9.1 Into R-154, Ineert 0101. * Verify and execute. 

6.2.19.10 Bet INHIBIT VOLTAGE FAIL ewitch to OFF on PSAAM. 

Verify that D6KY RESTART lamp la lighted. Disregard other DflKY 
tndlcatloaa. If RESTART lamp doee not light, repeat 6.2.19.3* Verify 
CMC warning maeter alarms are lighted. 
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8.1.18.11 Set INHIBIT VOLTAGE FAIL twitch to ON, on PSAAM. 

a. ERROR RESET 

b. VERB 11, NORN 17, ENTER 

laaart Into 1 

[-148: 


8.2.18.12 

8.1. It. IS 


8. T7777, ENTER 

Uaits R-184, laaert 0001. Verify and aaaeute. 


Inaa/t la C-158 ♦108001244 and oaouti. Verify oa CRT that OV0118 la 
be twe e n +0.8 and 411.8 vdo. 


8.1.18.14 

8.1.18.18 


Untti R-184, laaart 0111. Verify aad execute. 


Otearaa CO 1010, 414 VDC Powar Supply oa CRT. Repeal 8.1.18.11 
ttooaife 8.1.18.14 a^uitliii the C Start entry until CG 1010 la 18.4. +0.0, 
-8.1 ado. 


8.1.18.18 


Praaa ERROR RESET on K-148. Wall 100 aaoondi. Eneure Rial the D6KT 
RESTART lamp <feaa aot light aad that* 


VERB 0ft, NOUN 11 

K tl-01102 . 


8.1.18.18.1 
8 . 2.18. If 


doaa aot appear on DSKX . 

tMa R-154. tnaart 0011.' Verify aad eaeeula. 


M OtMimrr VOLTAGE FAIL ewttoh to OFF, oa P8AAM. Verify that MKT 
RESTART lamp la lighted. Dlaregard other MKT ladle atom. Verify CMC 
ftlldtoi cr. 


8.1.18.18 Sat DVRIRIT 


»#** ws, r$A -vm usmr iac*» tnotore ** 

VOLTAGE FAIL awfttoh to ON, on P8AAM 

ERROR RESET 

VERB 11, NOUN If, ENTER 


? f met* riv^ r : "t u< 

Into K-148: 


8.1.18.18 

8.1.18.18 


8. fffff, ENTER 
Ualto R-184, toaert 8881, Verify aad 4 
heart to C-188, 4081881114 mi t 


ft. 2.18.21 
ft. 2.18.22 



Verify on CRT that GV0108 la * 


Obeerve CO 1810, 44 VDC Power Supply on CRT. Repeat 8.2.18.18 through 
8.2.18.11 ad^tohft fyo C Start entry until CG 1810 la 4*80, +0.00, -8.01 vdo. 


8.1.18.11 


RieoaERKIR RESET eeB-148. Watte 100 aooomto. En 

RESTART lamp doaa not light aad that; 


are that the MKT 


TERRIS* NOUN 11 

R 1*01102 . doee aot appear on MKT. 


8.1.18.21.1 Into R-154, tnaart 0101. Verify mid execute. 
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f. 2. It. 24 Set INHIBIT VOLTAGE FAIL switch to OFF, on P8AAM. Verify that DSKY 

RESTART limp is lighted. Disregard other NSKY indications. Verify CMC 
Wamisg sumter atoms are Untied. ' v ; CC 

*- -J J «3C at P;»AA^ l.ttitoad -it CTct* 

6. t. It. 25 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-146* 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 

0. 77777, ENTER, 

5.2.19.26 Units R-154. Ineert 0001. Verify and exeoutoi 

5.2.19.27 Insert in C-156, -040001244 and execute. Verify on CRT that GV0110 is 
between -3.0 and -6.0 vdo. 


6.2.19.28 Units R-154, Insert 0111. Verify and execute. 

6.2.19.29 Observe CO 1020, *14 VDC Power Supply on CRT. Repeat 6.2.19.26 through 
6.2.19.26 actuating the C Start entry until CG 1020 is 12.1, TO. 1, -0.0 rde. 

6.2.19.90 Pr ess ERROR RE8ET on K-148. Wait 200 esoonds. Emu re that the DSKY 

RESTART lamp does not light and that: 

a. VERB 06, NOUN 31 

b. Rl • 01102 

does not appear on DSKY. 

6.2.19.30.1 Into R-164, insert 0011. Verify and execute. 

6.2.19.21 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other DSKY Indications. Verify CMO 
Wanaiagmeets*hlarmraae lifted, t . ». * • • -i »»*.! * * -van 

«*»*%-! ata» *"■'» riuk -N V* CRT. 


6.2.19.32 Units R-154, Insert <0000. Verify sad execute. 

6.2.19.33 Terminate CMC 8el*-Cheok by !nsertii« into K-146: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 

•* 00000, INTER 


Ensure that CG 1020, +14 VDC Power Supply indication is +14.0, *0.4, and 
that CO 1030, +4 VDC Power Supply indication is +4.00*0.20 VDC on CRT. 
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6.2.13.11 


6.2.13.12 


6.2.13.13 


6.2.13.14 


TRUNNION 8LEW RATE - MED SPEED 


Using tne OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within >5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. Set the CONTROLLER SPEED switch to MED. Monitor MARK command 
by entering VERB 06 NOUN 56 in K-148. Press the ENTER pushbutton. 

NOTE:. Read and understand 6.2.13.12 before proceeding. Do not hold 
control stick at upper limit for mors than 20 seconds. 

Record the SXT THUN MTR control winding (CG 3155) SXT TRUN SERVO error 
(CG 3116) and SXT TRUN TACH (CG 3150) signals on the CRT while slewii* tne 
optics. CG 3156 and CG 3118 shall be +4.25 to +8.00 VRMS, and CG 3150 shall 
be +0.33 40.13 VRMS. Push and hold the 'Optics Control Stick to its upper limit. 
Approximately 2 seconds later press the MARK pushbutton. Approximately 5 
seconds after the first MARK, again press the MARK pushbutton, release tne 
control stick, and verify that the KEY RELEASE lamp is lighted. Press thr 
KEY RELEASE and immediately record the display in R2 and R3 within 2 
seconds (before display changes). The data displayed is in the following form: 

a. R2 • *XX. XXX (trunnion LOS angle in deg) 

b. R3 - +XXX.XX (time In seconds) 

After tne display has changed, again record the values of R2 and R3. 

Perform the following calculations: 


Difference be t wee n R2 displays ■ ( , r . 

Difference between R3 displays «... 
A trunnion angle 
A time 


■— *«... deg/sec 


(A trunnion angle) 
.(A time) 


The Trunnion Slew Rate shall be 1.0*0.2 deg/sec. 


SHAFT SLEW RATE - MED SPEED 


Using tbs OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +6 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
Mods switch to ZERO. Walt 15 seconds. Set the OPTIC8 MODE switch to 
MAN. Monitor MARK Command by enterii* VERB 06 NOUN 56 in K-148. 
Press the ENTER pushbutton. 

NOTE? Read and understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 
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4.2. IS. IS Record the SXT SHAFT MTR control winding (CG 3145), 8XT SHAFT SERVO 

♦>.... ■ . *> error (GG 311T). and SXT SHAFT TACH (CG 8140) eignato on tha GET while 

•towing tha eptte*. CGS14S and CO 3il? ahall he as.sate +4.00 VRMS, end 
GG 3140 shall tag 4. 3244. IS VRMS. Puah and bold the Opttoa Control such to 
Us right limit. Appro x i m ately 2 aeconde later press the MARK puaMnitten. 
Ap p r o *! l at e ly 4 aeconde after the flnet MARK, again prone the MARK pash- 
b utton , release the eontrol a tick, and warily that tee KEY RELEASE lamp ia 
lighted. Freed the KEY RELEASE and immediately record the diapUy ia Rl 

and R2 wtthia 2 aeoonda (before display changes)* Tha dnta4isplayed is in the 

following form: 

• a. Rl ■ eXXX. XX (shaft angle te deg) 
b. R3 ■ +XXX.XX (time In eeconde) 

After display haa changed, again reoord the values of Rl and R2. 

S. 2.12. IS Perform the following calculations: 


b. 


Difference b e tw e en Rl displays * ___ 
Difference b e tw ee n R2 dieplaye * 
A.IaltMgl. , . ^ 

A time - —^ 


__ (A shaft angle) 
__ (A time) 


( The Shaft Slew Rale Shall be 2.0O0.4 deg/see. 

TRUNNION SLEW RATI - LO SPEED 

S. 2.12. If Using the OPTICS CONTROL STICK and a oonvenlent CONTROLLER SPEED 

switch setting, carefully slew the SXT Trunnion to within +* degrees of aero 
aa indicated by the TPAC (Teleeoope Trunnion slaved to SXT). Set the OPTIC8 
MODE ewitoh to ZERO. Walt 15 aeoonda. Set the OPTICS MODE switch to 
MAN. Set the Controller SPEED switch to LO. Monitor MARK Command by 
entering VERB 05 NOUN 54 in K-144. Preen the ENTER pueUtotton. 

4.2.13.17.1 Itaring the Trunnion Slew Rato Tent-Le Speed, monitor and verify the 
* following signal on tbs CRT. 

a. TRUNNION.CDU FINE ERROR (CG 3011 Link 2) A. 07 VRMS MAX 

NOTE: Read and understand 4.2.13.14 before preseeding Dedathold 
oontro! stick at upper limit for more than 30 aeoonda. 

4.3.13.14 Puah and hold the Option Control Stick to its upper limit. Approximately 2 

aeoonda later prees the MARK pushbutton. Approximately 4 seeends after 
the first MARK, again pres a the MARK pushbutton, release the ooatrol 
stick, and verify that the KEY RELEASE lamp la lighted. Prose the KEY 
RELEASE and Immediately reoord the display in R2 and R2 within 2 aeoonda 
(before display changes). Tbs data displayed is in tha following form: 

a. R2 * AXX. XXX (trunnion LOS angle In dag) 

b. R3 - +XXX. XX (time in aeoonda) 

After the display haa changed, again record the values of R2 and R2. 
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5*10 The teat equipment listed in paragraph 4.1 shall be connected and 
ready for operation before the tests of this specification are 
initiated. 

5 • 11 Data Records 

5.11.1 All data concerning the checkout and operation of the GW System as 
monitored via ACE, shall be recorded on the data sheets associated 
with their corresponding test. Out of tolerance readings shall be 
recorded and flagged by appropriate symbols. 

5.11.1.1 All test data obtained while demonstrating the requirements of this 
document shall be permanently recorded and forwarded with the tested 
GW to the next receiving agency. 

5*11.1.2 A record of the amount of time each of the four prime power busses 

are on shall be kept and forwarded with the GW to the next receiving 
* ■ agency. 

5*12 Interface 

5.12.1 The APOLLO GW System shall interface with accepted ECS and BPS 

distribution systems for power and environment control purposes and 
with the 9C3 or SCS substitute system for signal interface in 
accordance with the applicable ICD's. 

5.13 General System Operating Characteristics 

6.13.1 The D8KY "NO ATT’ lamp and PGN8 light (GNIC Panel) illuminate any time 
the system is in the Coarse Align Mode, 1MU Cage, or duriiqf Turn On. * 

5.13.2 Tracker Fail lamp may light after optics power turn on. Press the Error 
Beset to extinguish. * 

5.13.3 The CMC warning light may come on for approximately 10 seconds when +28 
VDC CMC Operate Power is applied; if the MASTER ALARM light illuminates, 
push to reset. 

5.13.4 When ooming out of AOC Standby , if the STBY lamp does hot extinguish wheh 
tbs PRO pushbutton is pressed; repeatedly press the. PRO pushbutton until the 
the STBY lamp does extinguish. Record the number ef ttmed'tt Wa y a cces sar y * 
to press the PRO^ pushbutton! • No more than three depressions of the PRO 
pushbutton shall be required to turn the STBY lamp off. 


i 
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IMU HTR Heater Power On 

Enter the IMU Standby Mode of operation by engaging the IMU HTR MN A and 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in). 

Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module is 
illuminated (CG 1519). On DSKY verify TEMP light is extinguished. On the 
GliN Indicator Control Panel verify PGNS light is extinguished. 

Record Hie value of the following signals displayed on die CRT. 

Signal Requirement 

CG 1331 28V 3200 CPS 28.6*0.6 VRMS 

POWER SUPPLY FEEDBACK 

CG 1510 + 28 VDC 28.8 (±3) VDC 

STANDBY POWER . 

99 minutes alter entering the IMU Standby Mode start recording PIPA TEMP 
•very 5 minutes until the PIPA temperature is stabilised. The PIPA tempera¬ 
ture shall be considered stabilised when the temperature change is as* mens 
thsn 5.1 deg for 99 minutes* Reoord the PIPA Standby Mode s t ab ili s ed tem¬ 
perature. The recorded temperature ahall be 130.5*1.5 degree#. 

Deleted 

On the Event Recorder, verify that the IMU HEATER Current discrete 
(CG 2302) is ON and that the IMU BLOWER Current discrete (CG 2303) is 
OFF over the PIPA Standby Temperature stabilisation period (occasionally 
discretes may cycle.) 

With the eyepiece in the Eyepiece Storage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an L9N *8693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both 
the ambient and eyepiece surface temperatures and verify that the eyepiece 
surface temperature is above the ambient temperature by at least 8*F . - 
but not more than 30*F. 
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6.2.9.1.7 Insure that the following alarm lamps are not lighted on GIN LEB Display Panel. • 

a. CMC Warning 

b. 1SS Warning 

c. PGNS Caution 

6.2.3.1.8 Verify that the PROGRAM ALARM lamp on the DSKY's does not light with 
VERB 05 NOUN 31 and Rl - 00213 displayed. 

6.2.3.1.9 Deleted, , 

6.2.3.1.10 Enter the following into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. . 400000, ENTER 
e. 400000, ENTER 

d. 400000, ENTER 

6.2.3.1.11 Verify that the following secondary power supply voltages are not flashing on 
the CRT display. 


Table VI, 

Meas. 

No. 



1 

CG1040 * 

4120 VDC PIPA SUPPLY 

2 

CG 1051 

420 VDC PIPA SUPPLY 

3 

CG 1052 

-20 VDC PIPA SUPPLY 

4 

CG 1070 

44 VDC CDU SUPPLY 

5 

CG 1100 

-28 VDC ELECTRONICS 

6 

CG 1020 

4-14 VDC CMC SUPPLY 

7 

CG 1030 

44 VDC CMC SUPPLY 

8 

CG 1201 

. IMU 28V 800 CPS 1 pet 0 ph 

9 

CG 1202 

IMU 28V 800 CPS 5 pet ph A 

10 

CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11 

CG 1331 

3.2KC 28V SUPPLY 

12 

CG 1110 

2.5 VDC TM BIAS 


6.2.3.1.12 Monitor the PIPA temperature during the first 15 minutes after switching from 
Standby Mode to the Operate Mode. The PIPA temperature shall be 130.542. 0 
deg. F. during this period. 15 minutes after switching from Standby Mode to the 
Operate Mode, record the PIPA temperature. The recorded PIPA temperature 
shall be within 0. 6 deg. F. of the Operate stabilised PIPA temperature determined 
below. 

6.2.3.1.13 Deleted 

6.2.3.1.14 30 minutes after entering the IMU Operate Mode, start recording PIPA TEMP 
every 5 minutes until the PIPA temperature is stabilised. The PIPA temperature * 
shall be considered stabilised when the temperature change is not more than 0.1 deg 
for 30 minutes. Record the PIPA Operate Mode stabilised temperature. The PIPA 
Operate Mode stabilised temperature shall be 130.541.5 deg. F. and within 1.0 deg. 
F. of stabilised PIPA temperature. 


6.2.3.1.15 


Deleted 
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6.2.5 General Turn Off and Turn On Procedure 

NOTE: This procedure shall be utilized any time after performing 6.1.3 
Prepower Application Requirements 6.2.1, Standby Power On Test, and 
6.2.3. Operate Power on Test, to turn on or turn off the GlkN System. 
Appropriate portions of this procedure will be referenced in other tests. 

6.2.5.1 Turn Off Procedure 

CAUTION: This procedure must be performed in the sequence specified. 
Failure to adhere to this sequence may require calibration of the inertial 
components. 

6.2.5.1.1. Enter the following sequence into the K-148. 

a. VERB 41 NOUN 20, ENTER 

b. 400000 ENTR 
C. 400000 ENTR 

d. 409000 ENTB 

On the GW Indicator Control Panel verify PGN8 light is ON. On the DSKY 
verify NO ATT light is ON. Verify that the GIMBAL LOCK indicator on the 
DSKY's Illuminated. 

6.2.5.1.2 Set the following switches on the GW Indicator Control Panel to the positions 
designated. 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MAN 

o. OPTICS COUPLING to DIRECT . 

d. OPTICS SPEED to MED 

e. OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position 

6.2.5.1.3 Set the G/N Power - 1MU switch on the LEB Lighting Control Panel to OFF 
and GW IMU MN A and MN B circuit breakers on the Right Hand Circuit 
Breaker Panel to OFF (breakers pulled out). 

6.2.5.1.4 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OFF and GW OPTICS MN A and MN B breakers on the right hand circuit 
breaker panel to OFF. 

6.2.5.1.5 On K-146 enter the following: 

‘ VERB 21 NOUN 01 ENTR 
00034 ENTR 

00000 ENTR 

The GIMBAL LOCK and PGNS lamps shall extinguish 

VERB 36 ENTR 

The NO ATT lamp shall extinguish. 
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Decrease the LIGHTS- NUMERICS controls on both the left hand circuit 
breaker panel and the LEB Lighting Control Panel to the minimum bright¬ 
ness - OFF position. 


6.2.5.1.7 


6.2.5.1.8 


6.2.5.1.9 


6.2.5.1.10 


6 . 2 . 6 . 1.11 


Set the PSAAM power switch on the PSAAM to OFF. 

Set the IMU HTR MNA and MN B circuit breakers on the right hand circuit 
breaker panel to OFF (breakers pulled out). 

Set the COMPUTER MN A and MN B circuit breakers on the right hand 
circuit breaker panel to OFF (breakers pulled out). 

Set the G6N Power AC1-OFF-AC2 switch on the right hand circuit breaker 
panel to OFF and the GAN Power AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

Set the LTGNUMERIC/INTGL LEB and LTGNUMERIC/INTGL LMDC circuit 
breakers to OFF. Verify that the ICTC is supplying Inertial components 
hsater power to the GAN System. This will be indicated by the following 
on the PTC. 


a, GAN ON (PTC inhibit) light not illuminated. 

mu Temp/heater current meter indicates IMU temperature of 13(F S6*F. 

■ t 

6.2.5.2 Turn ON Procedure 

6.2.5.2.1 Set or verify the following GAN Indicator Control Panel switches to the posi¬ 

tion indicated. 


a. CONDITION LAMPS to ON 

b. OPTICS ZERO .to ZERO 
O. OPTICS MODE to MAN 

d. OPTICS COUPLING to DIRECT 

e. OPTICS SPEED to LO 

f. OPTICS TEL TRUN to SLAVE to SXT 

g. RETICLE BRIGHTNESS to minimum brightness setting. 

Insure that interfacing system EPS and ECS are turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in sequence specified. 
Failure to adhere to this sequence may require recalibration of the inertial 
components. 

6 2 5 2 2 Set the GAN Power ACl and AC2 breakers on the right hand circuit breaker 
panel to ON (breakers pushed in). Set the GIN Power AC1-OFF-AC2 switch 

to ACl. 
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6.2.5.2.3 Energize the GIN COMPUTER MN A and MN B breakers on the right hand 
circuit breaker panel (breakers pushed in). Enter VERB 61 into K-148 and 
press the ENTER pushbutton. Verify +14 and +4 VDC CMC power supply 
outputs (Mi CRT display. Voltages shall be +14.040.4 VDC (CG1020) and 
+4. 040. 2 VDC (CGI030). 

NOTE: RESTART lamp may Illuminate; if it does* disregard and press 
RSET on the DSKY. 

On DSKY verify TEMP light is ON. On the GIN Indicator Control Panel 
verify PGNS light is ON. 

6.2.6.2.4 Energize the GIN IMU HTR MN A and MN Bbreakers on the right hand 
circuit breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify TEMP 
light on DSKY is extinguished. Verify PGNS light on the GIN Indicator 
Control Panel is extinguished. 

6.2.5.2.4.1. 8et/verify the following switches on the PSAAM: 

a. PSAAM POWER to ON. 

b. INHIBIT VOLTAGE FAIL to OFF.* 

6.2.6.2.5 Set the GIN DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS-NUMERICS control on both left hand circuit 
breaker panel and LEB Light Control Panel. 

6.2.5.2.6 Enter VERB 36 into K148. Press ENTER pushbutton. Press ERROR RESET 
pushbutton on K148. All computer alarms except the Glmbal Lock Indicator 
on the Main Display Console (MDC) and LEB AGC DSKY shall clear. Verify 
registers Rl, R2, and R3 on the DSKY’s are cleared. Verify PROG * 00. 

6.2.5.2.7 Deleted. 

6.2.5.2.8 Initiate CMC Self-Test by entering the following into the K146i ; 

a. VERB 21, NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15, NOUN 01, ENTER 

d. 01366, ENTER 

6.2.5.2.8.1 Monitor DSKY until R3 (8COUNT +2) increments twice. If an error is detected, 
the following will be displayed. 

a. VERB 05, NOUN 31 

b. Rl - 01102 

c. R2 - XXXXX c (SFAIL) 

d. R3 - XXXXX c (ERCOUNT) 

6.2.5.2.8.2 Terminate the monitor routine by entering the following into the DSKY 
VERB 34, ENTER 

6.2.5.2.8.3 Terminate Self-Test by entering the following into the K-Start: 

a. VERB 21, NOUN 27, ENTER 

b. 00000, ENTER 
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fr. 23.3 - CC.C - DD.D hour* 

€. Add DD. D to tlie time of day recorded in 6.2.6.1.1. This is the time of 
day at which the high order scalar, channel 03, will overflow. 

Do not enter the GUi Operational test within -0.2 hours of tike time of 
day calculated in step 6.2.6.1.3. c. If the test is in process at this 
time, unacceptable test results will occur. 

0.2.6.2 Initiation 

6.2.6.2.1 On K-148, enter the following sequence: 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR. 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
. 4-17000 ENTR 

4-17000 ENTR 

4-17000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
-427000 ENTR 

4-27000 ENTR , 

-427000 ENTR 

Wait 15 seoonds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

Walt 15 seconds 

5.2.6.2.2 On K-148 enter the following sequence: 

VERB 57 ENTR 

00004 ENTR 

8.2.6.2.3 Observe VERB 16 NOUN 20 displayed on CRT. The NO ATT discrete shall 
appear momentarily then go OFF. Verify that tike PROGRAM displayed on 
the CRT indicates 07. 

Enter VERB 34 into K148 and press the ENTER pushbutton. 

NOTE: During this portion of the test the GIN System is exercised through 
its modes. Any failures will be indicated by the PROGRAM ALARM lamp 
on the DSKY's lighting with VERB 05 NOUN 31 and R1« 01411 displayed. 

6.2.6.2.4 After approximately 12 minutes, VERB 06, NOUN 66 will flash and the value 

of the gravity vector in cm/sec2 shall be displayed in Rl and R2 on the CRT. 

Record these values. 
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0.2.6.2.7 

6.2.6.2.8 

6.2.6.3 
6.2.6.3.11 

6.2.6.3.2 

6.2.6.3.3 
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jti contains the first five digits of the gravity vector and R2 contains the last 
five digits. A decimal point shall be between them. The value for the gravity 
vector shall be 980.00000*05.00000 cm/sec 2 . 

Enter VERB 33 into K148. Press the ENTER pushbutton. 

When VERB 08 NOUN 66 flashes the value of the horizontal earth rate shall 
be displayed on R1 and R2 on the CRT. Record these values. 

R1 contains the first five dibits of earth rate and R2 contains the last five 
digits. A decimal point shall be placed between them. Rl shall always be 
00000. The horizontal earth rate shall be 00000.83000*0.1000 earth rate units. 

Test Termination 

Enter VERB 36 into K148. Press the ENTER p u s hbu t ton. 

Enter VERB 41, NOUN 20 into K148. Press the ENTER pushbutton. 

Enter *00000 into K148 three times. Press the ENTER pushbutton after each 
entry. 
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6.2.7.2.3 Enter the following into K148. 

O. VERB 21 NOUN 01, ENTER 
b. 00362, ENTER 

e. XXXXY 1 , ENTER where V* la determined by Table 1 and XXXX la that 
recorded in 6.2.7.2.2. 


TABLE 1 


6.2.7.2.4 Enter the-following eeqnenoe into the K-Start, pushing the ENTER pus h bu tton 
after each entry {4*360 1G tarqiting). 

a. VERB 24 NOUN 01, ENTER 

b. 00407, ENTER 
o. 40000, ENTER 
d. 40034, ENTER 

*•*) - 

Verify on the CRT that (o) appeare in Rl, (d) appeara in R2, and (b) appears 
in R3. 
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6.2.7.2.S 


6.2.7.2.0 
6.2.7.2.7 


6.2.7.2.S 


6.2.7.2.9 


6.2.7.2.10 


6.2.7.2.11 


Enter the following sequence into K148: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 

Start analog recorders. 

Verify that IG Servo Error Quadrature (CG 2108) is 0.0*1.2 VRMS. Observe 
measurement CG 2112, IG IX Resolver output SIN, on the analog recorder. 
When steady-state condition occurs, with the reading near aero (approximately 
12 minutes), stop the recorders. 

Return the GIN System to the coarse align mode by entering the following 
sequence in the K148. • 

VERB 40 NOUN 20 ENTR 
Wait 3 seconds 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ’ % ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
+17000 ENTR 

+17000 ENTR 

+17000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
+27000 ENTR 

+27000 ENTR 

+27000 ENTR 

Wait 15 seconds 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

Verify on the CRT that R1 - +00000, R2 - +00000, and R3 * +00000. Wait 30 
seconds before proceeding. 

Enter the following sequence into the K-Start. Push the ENTER pushbutton 
after each entry (-360° IG torquing): 

a. VERB 24 NOUN 01 ENTER 

b. 00407, ENTER 
C. 37777, ENTER 
d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 

Enter the following sequence into K148: : 

a* VERB 42, press ENTER 
b. VERB 33, press ENTER 
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6.2.7.2.12 . Start analog recorders. 

6.2.7.2.13 Observe measurement CG 2112,.IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near aero 
(approximately 12 minutes), stop the recorders. 

3.2.7.2.14 Return the G4N System to the coarse align mode by entering the following 
sequence in the K148: 

VERB 40 NOUN 20 ENTR 
Wait 3 seconds 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
4-17000 ENTR 

4-17000 ENTR 

417000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
427000 ENTR 

427000 ENTR 

427000 ENTR 

Wait 15 seconds 
400000 ENTR 

400000 ENTR 

400000 ENTR 

0.2.7.2.15 Verify on the CRT that Rl - 400000, R2 » 400000, and R3 - 400000. Wait 30 
seconds before p r o c e ed ing. 

6.2,7.3 Outer Gimbal Friction Test 

0.2.7.3.1 Set up the ACE Analog Reooiders to record the following measurements (use 
speed of 10 mm/seo): 

a. CG 2180 OG TORQUE MOTOR CURRENT 

b. CG 2177 OGA SERVO ERROR IN PHASE 

O. . CG 2172 OG IX RESOLVER OUTPUT SIN 

d. CG 2173 OG IX RESOLVER OUTPUT COS 

e. CG 2280 OGA CDU FINE ERROR 

f. CG 2281 OGA CDU COARSE ERROR 

6.2.7.3.2 Enter the following sequenoe Into tbs K148. * Pushing the ENTER pushbutton 
after each entry (4380* OG torqulng): 

a. VERB 24 NOUN 01, ENTER 

b. 00405, ENTER 
e. 40000, ENTER 
d. 40034, ENTER 

Verify on the CRT that (c) appears In Rl, (d) appears in R2, and (b) appears 
In R3. 
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6.2.7.3.3 


6.2.7.3.4 


e.2.7.3.5 


6.2.7.3.6 


6.2.7.3.7 


6.2.7.3.8 


6.2.7.3.9 


Enter the following sequence into K148t ; 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 

Start analog recorders 

Observe measurement CG 2172, OG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

Return the G8N System to the coarse align mode by entering the following 
sequence in the K-Start. 

VERB 40 NOUN 20 ENTR 

Wait 3 seconds 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

Walt 15 seconds 

VERB 41 NOUN 20 ENTR 

4-17000 ENTR 

4-17000 ENTR • 

4-17000 ENTR 

Wait 15 seconds 
VERB 41 NOUN 20 ENTR 
4-27000 * ENTR 

4-27000 ENTR 

4-27000 ENTR 

Wait 15 seconds 
400000 ENTR 

400000 ENTR 

400000 ENTR 

Verify that OG SerVo Error Quadrature (CG 2168) is 0.0*1.2V RMS. Verify 
on the CRT that Rl - 400000, R2 - 400000, and R3 ■ 400000. Wait 30 seconds 
before proceeding. 

Enter the following sequence into the K148. . Push the ENTER pushbutton 
after each entry (-360* OG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00405, ENTER 

c. 37777, ENTER 

d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears . 
In R3. 

Enter the following sequence into K148: ; 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 
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6.2.7.4.8 


6.2.7.4.9 


6.2.7.4.10 


6.2.7.4.11 


Enter the following sequence in the K-Start: 

a. VERB 42. press ENTR 

b. VERB 33, press ENTR ..... r. *) 

Start analog recorders. 

Observe measurement CG 2142, MG IX Resolver output SIN, on die analog 
recorder. When the steady-state condition occurs (approximately 5 minutes), 
stop the recorders. 

Return the G&N System to the coarse align mode fay entering the following 
sequence in the K-Start. 

a. VERB 36, ENTER 

b. VERB 40 NOUN 20, press ENTER 
e. VERB 41, NOUN 20, press ENTER 

d. 400000, press ENTER 

e. 400000, press ENTER 

f. 400000, press ENTER 

the traces of the recorded measurements for all six phases of this 
test to detect anv sharp discontinuities. Disregard transients of 0,6 seooad 
duraMse er less on the Gimbal Tosqee Motor current iraoes-and disregard ' 
m tiensisnis on the CDUttne Error and CDU Coarse Error traooe^ The . 
Qtmbei Torque moler Barr en shall not ex o eed 0.126 ampere; The CDU 
Else Error meaauroments shall not exoeed *70 mv rms. The CDU Coarse 


6.2.7.6 
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6.2.8 . aw Panel Brightness aid leap Test 

6.2.8. X Pressed vlth this test If 6.2.5*2 or 6.2.3 has been performed sad 

systea operation has aot beea interrupted. If system operatloa has 
beea interrupted, perfom 6.2.5.2 befere preeeedlag vlth this test. 

6.2.8.2 Rotate the RKFICI2 BRHHfTKESS thuubvheel ea the Control Iadloater 

Faael aad verify the capability te control the illuaination of the 
folletrlag lsnpss 

a. 9CT reticles 

b. SOT reticles 

e. Telescope Panel Angle Counters 

6.2.8. J Turn ea U0BF8-UfEB3(AL ceatrel aa Left Bead Circuit flreeter 

paael aad LEB Lighting Control Panel. 

6.2.8. b Adjust the brightness oeatrols an the LKB Lighting Central Panel 

Sad Left Band Circuit Breaker Panel fran brightness te 

■ a rt am brightness. Verify the eperatloa ef the OUI Indicator Central 

Panel la^ps. 

6.2.8.4.1 Re-ad ju st bri ghtness eantrals far alalro acceptable lighting. Turn off 
LXOBrs-DRWRAL eaatral ea Left Bead Circuit Breaker panel and USB 
Lighting Control Panel. 

6.2.8*5 Push aad held the 00BDXTXDB LAM’S svlteh ea the CM* Iadieatar Coatral 
Panel to TEST. Verify the 11 liar!nation of the follovlag leapss 

a. SCAB ACQ 

b. MASTER AIAHN lenp 

6.2.S.6 a«t th. CCTOITIO.'lM.B mtah U CM. bmp* . ul b in 6.S.6.5.. 
shall extinguish. 
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'Semi-Automatic Moding Check 

Perform Master Initialization 6.2.5.3 before proceeding. 
On K-148, enter the following sequence: 


a. 

VERB 21 NOUN 01 ENTR 

b. 

01300 

ENTR 

e. 

40266 

ENTR 

d. 

NOUN 15 

ENTR 

e. 

61304 

ENTR ENTR 

f. 

10000 

ENTR ENTR 

%• 

01325 

ENTR ENTR 

h. 

00023 

ENTR ENTR 

I. 

01325 

ENTR ENTR 

j. 

25546 

ENTR ENTR 

k. 

31344 

ENTR ENTR 

1. 

54324 * 

ENTR ENTR 

m. 

41345 

ENTR ENTR 

a. 

60150 

ENTR ENTR 

o. 

10000 

ENTR ENTR * 

P. 

01332 

ENTR ENTR 

q. 

00050 

ENTR ENTR 

r. 

01332 

ENTR ENTR 

s. 

37640 < 

ENTR ENTR 

t. 

04451 

ENTR ENTR 

u. 

01337 

ENTR ENTR 

▼. 

30005 

ENTR ENTR 

w. 

02324 

ENTR ENTR 

X. 

04505 

ENTR ENTR 

y. 

31315 

ENTR ENTR 

a. 

04451 

. ENTR ENTR 

as. 

01300 

ENTR ENTR 

ah. 

30005 

ENTR ENTR 

ac. 

04506 

ENTR ENTR 

ad. 

31315 

ENTR ENTR 

ae. 

04451 

ENTR ENTR 

af. 

* 01307 

ENTR ENTR 

ag. 

30005 

ENTR ENTR 

ah. 

04505 

ENTR ENTR 

ai. 

31346 

ENTR ENTR 

■J. 

54150 

ENTR ENTR 

ak. 

54331 

ENTR ENTR 

al. 

05572 

ENTR ENTR 

MB. 

. 04505 

ENTR ENTR 

an. 

00002 

ENTR ENTR 

ao. 

30364 

ENTR ENTR 

ap. 

30376 

ENTR 
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6.2.9.1 
(Continued) 

aq. VERB 25 NOUN 26 ENTR 

ar. 00001 ENTR 

M. 01300 ENTR 

at. 30005 ENTR 

su. VERB 31 ENTR 

6.2.9.1.1 

get the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0*3.0 VDC. Record the indication on the CRT. Verify that OPTX 28V 

800 cpe 1% Oph (CG 1211) and OPTX 28V 800 cps 5%-90 ph (CG 1212) are 
not flashing on the CRT. 

6.2.9.1.2 

Enter VERB 57 into K148. Press the ENTER pushbutton. 

6.2.9.1.9 

Enter 00010 into K148. Press the ENTER pushbutton. 

6.2.9.1.4 

Observe VERB 06 NOUN 01 flashes on the CRT and the PROGRAM display 
indicates 07* 

6.2.9.2 

Enter VERB 99 and press the ENTER pushbutton. The NO ATT lamp on the 
DSKY's shall light. After approximately 30 seconds the following data shall 
be displayed on the CRT. 


a. VERB 06 NOUN 02 flashing 

b. R1 - +00000*00007 ’ 

C. R2 - +00000*00007 

d. R3 * +00000*00007 
#. IG angle » 000*1 deg. 

f. MG angle - 000*1 deg. 

g. OG angle - 000*1 deg. 

6.2.9.9 

Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds the following data shall bs displayed on the CRT. 


a. VERB 06 NOUN 03 flashing 

b. R1 - +04500*00007 

C. R2 =* +04500*00007 

d. R3 - +04500*00007 

e. IG angle * 045*1 deg. 

f. MG angle - 045*1 deg. 

g. OG angle * 045*1 deg. 

6.2.9.4 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
DSKY's shall extinguish. After approximately 100 seconds the following data * 
shall be displayed on the CRT. 


a. VERB 05 NOUN 90 flashing 

b. Rl - 00000*00003 

O. R2 - 00000*00003 
d. R3 ■ 00000*00003 


NOTE: Negative numbers will be displayed in octal complement form, l.s., 

00001 • 77776. 67 
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NUMiElt 

""ekVision LETTER 


1 1 1 1 i 1 1 


6.2.9.14 


0,3.9.18 


e.i.t.16 


6.2.9.17 


Enter VERB S3 and praaa the ENTER pushbutton. Ths NO ATT lamp en the 
D8EnP>sfajJU ip tte y \ app rovte i ate ly lOO a eeo nrie ths following date 

a. VERB 06 NOUN 30 flashily 

b. Rl * OOOOP a 00003 

«. R2 * 90000 a 00003 . 

d. R3 - 00000 a 00003 

Enter VERB 33 Into K148. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKYteahall light. After appraataiately 30 ao oo edatbs following data shall be 
i the CRT. 


a. VERB 06 NOUN 17 flashing 

b. Rl - 428900 a 00067 

e. R2 •♦28990 a 00007 

d. R3 - +28900 a 00007 .. 

e. IG angle - 318 * 1 deg. 

f. OG angle - 318 a 1 deg. 

g. MG angle • 289 a 1 deg. 

The ODfBAL LOCK lamp on the DSKTa shall U4kt» t The PGN6 caution lamp on 
t^e Investor Control Panel shall light. 

Eater VERB 68 and press the ENTER pushbutton. After approximately 
20 seoonde the following data will be displayed on the CRT. 


VERB 06 NOUN 20 
Rl - 400000 a 00007 
R2 ■ +00000 a 00007 
R3-400000 a oppo7 
IG angle ■ 000 a 1 deg. 
MG angle - 000 a l deg. 
OG angle ■ 00Q a 1 deg. 


b. 

e. 

d. 

e. 

f. 

8* 

The GIMBAL LOCK lamp on the DSKTa shall extli^ulsh. The PGN8 caution 
lamp on the Indicator Control Panel shall extinguish. 

Enter VERB 33 and press the ENTER pushbutton. Ths COMP ACTE lamp on 
the DSKTa shell flash fsr a few aseonda. After teO*utettely 15 seconds the 
following data shall be displayed on the CRT. 

a. VERB 00 NOUN 06 flashing 

b. Rl * 000xx 
O. RS- 


The GIMBAL LOCK lamp on the DSKTa shall light The PGNS caution lamp 
pn the tedteater Control Panel ahall light. 

Record Rl and R3 as the Middle Glmbal CDU drive rate. 

MG rate - Rl R2 */eec. The Middle Glmbal CDU 

drive rate shall be 14 a 2*/sec. 
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6.2.9.18 . Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 

30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 
. b. Rl ■ OOOxx 
e. R2 ■ xxxxx 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. The PGNS caution 
lamp on the Indicator Control Panel shall extinguish. 

Record Rl and R2 as the Inner Gimbal CDU drive rate. 

IQ rate ■ Rl * R2 Vsec. The Inner Gimbal CDU drive rate 
shall be 14*2*/sec. 

6 . 1 . 9.19 Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB.06 NOUN 86 flashing 

b. Rl - OOO^x 

c. R2 ■ xxxxx 

Record Rl and R2 as the Outer Gimbal CDU drive rate. OG rate » Rl ♦ R2 . 
The Outer Gimbal CDU drive rate shall be 14fc2*/sec. 

6.2.9.20 Enter VERB 33 into K148. The NO ATT lamp on the DSKY*s shall extinguish. 
Press the ENTER pushbutton. After approximately 20 seconds VERB 21 NOUN 
22 shall flash on the CRT. Enter >00100 into K148 three times. Press the 
ENTER pushbutton after each entry. The NO ATT lamp on the DSKY's shall 
momentarily light, then extinguish. After approximately 100 seconds VERB 01 
NOUN 10 flashing shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 into K148. Press the ENTER pushbutton. Verify Rl - 33xxx. 

The IBS WARNING Lamp on the Indicator Control panel shall light. 

The ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 

6.2.9.21 On K-148, insert the following sequence: 

VERB 25 NOUN 26 ENTR 
00001 ENTR 

01300 ENTR 

30005 ENTR 

VERB 31 ENTR 

VERB 33 ENTR 

ISS WARNING ami ISS CDU FAIL shall be OFF. After approximately 20 seconds, 
VERB 21 NOUN 22 shall flash on the CRT. Enter >03375 into K-148 three 
times. Press the ENTER pushbutton after each entry. The NO ATT lamp on 
the DSKY's shall momentarily light, then extinguish. After approximately 100 
seconds, VERB 01 NOUN 10 flashing shall be displayed on the CRT. Press 
the ENTER pushbutton. 
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Eater OOOM into K-14*. Prsssths ENTER pasUbutton. Varlftr RI - UXXX, 

(TteHntet 

Ths BS VAJWM Inp a* tea tedl cator Control Pusl shall light. Ha BB 
WARMNO mt m CDU VAIL dtecrstes on tea CRT shall bo ON. 
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6.2.9.22 * Enter VERB S3 into K148. PreM the ENTER pushbutton. The NO ATT lump 

on the DSKY's shell light. After approximately 20 seconds VERB 06 NOUN 55 
shall flash on the CRT. The 188 WARNING lamp on the Control Indicator Panel 
shall extinguish. The K8B WARNING and ISS CDU FAIL discretes on the CRT 
shall be OFF. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of sero 
as indicated by the TPAC (Telesoope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch on tbs Indicator Control Panel to ZERO. Wait 15 

seconds. Set the OPTICS ZERO switch to OFF. Set the OPTICS MODE switch 
to CMC. 

Enter VERB S3 into K-148 and press the ENTER pushbutton. After approxim¬ 
ately 25 seoonds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashli« 

b. R1 - OOOxx 

c. R2-xxxxx 

Reoord R1 and R2 as the Shaft Optics CDU drive rate. 

Shaft rate * R1 • F2. Tbs Shaft Optics CDU drive rate sha ll be 
7.32*1.83* /sec. 

6.2.9.25 Enter VERB 33 into K14S. Press the ENTER pushbutton. In about 15 
seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 

b. R1 - OOOOx 

c. R2 ■ xxxxx 

Record R1 and R2 as the Trunnion Optics CDU drive rate. Trunnion rate ■ 

R1 * R2. Hie Trunnion Optics CDU drive rate shall be 1.83*0.45* /sec. 

6.2.9.26 Terminate the Semi-Automatic Moding Check by entering VERB 34 into K148. 
Observe PROG display on DSKY’s is 00. Press the ENTER pushbutton. Set 
the GAN POWER-OPTICS switch on the LEB Lightly Control Panel to OFF. 
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6.2.10 Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been com- 
leted and system operation has not been interrupted. If system opera¬ 
tion has been interrupted, perform 6.2.5.2 Turn On procedure before 
proceeding. 

INITIALIZATION 

6.2.10.1 Set the Q/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0*3.0 
VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) and OPTX 28V 
800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

6.2.10.2 Enter the following sequence into K-148. Press the ENTER pushbutton after 
each entry . 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

6.2.10.3 Insure that the followii* switches on the GIN Indicator Control Panel are set 
as follows: 

a. OPTICS TEL TRUN to SLAVE TO SXT 

b. OPTICS COUPLING to DIRECT 
C. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

6.2.10.4 Monitor the Optics CDU's by entering VERB 16 NOUN 55 into K-148. Press 
the ENTER pushbutton. 

6.2.10.5 Data* the OPTICS CONTROL STICK and aeenvenleat CONTROLLER SPEED 
switch setting, carefully slew the SXT Tnranlee to within +6 degrees e t zero 

as indicated by the TPAC (Telescope Trunnion slaYed to SXT). Set the OPTICS 
ZERO switch on the GAN Indicator Control Panel to ZERO. Wait 15 seconds. 
Verify the Optics hare zeroed properly by observing the following on R1 and 
R2 of the D6KY.T u\.,,,r*ou , 

a. -HI »+6.OtP +0.62* , -0.03* (Shaft Ai«le) 

b. R2 * +0.000* +0.006* , -0.007* (Trunnion Los Angle) 

-j «»i _<ou.\ r;. fc\iLh ’ 

Record the TPAC indications. The Shaft Angle shall be 0.0*0.11 degrees. The 
Trunnion Angleehall be 0.0*0.22 degrees. 


FORM MIM-M-I MCI 
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0.2.10.5.1 Enter the following: 

VERB01 NOUN 10, ENTER 
00033, ENTER 
Verify R1 - XXX6X 

0.2.10.5,2 Return the OPTICS ZERO owttchto OFF. Set the OPTIC8 MODE ewtteh to 
CMC. Enter the following: 

ENTER 

00033, ENTER 
Verify R1 - XXX5X 

0.2.10.6.3 Set the OPTICS MODE ewtteh to MAN. Preen the KEY REL pushbutton on 

theDSKT. 

OPTICS TIME TO ZERO TEST 
0.2.10.0 Deleted. 

0.2.10.V Deleted. 

0.2.10.0 Deleted. 


0 . 2 . 10.0 


Deleted. 
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Set the OPTICS ZERO switch on the GIN Indicator Control Panel to OFF. Set 
the GUN Power Optics Switch on the LEB Lighting Control Panel to OFF. 

OPTICS BACKUP MODE TEST 

Insert the inflight tool (V36601405) into the Trunnion Tool input and engage 
drive mechanism (button out). Verify that the trunnion turns by viewing the 
movement through the SCT eyepiece while turning the tool until the TPAC 
reads +5 deg. Remove the tool from the trunnion tool input. 

Insert the inflight tool (V36601405) into the Shaft Tool input and engage the 
drive mechanism (button out). Verify that the Shaft turns by viewing the move¬ 
ment through the SCT eyepiece while turning the tool so that the shaft moves 
through an angle from 0* to +3* to 0 as indicated on the shaft TPAC. Disengage 
the shaft drive mechanism (button in) and remove the tool. 

Insert the inflight tool (V36601405) into the Trunnion Tool input. Verify that 
the Trunnion turns by viewing the movement through the SCT eyepiece while 
turning the tool so that the trunnion moves from +5* to -5* and back to zero as 
indicated on the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

OPTICS Coordinate Transformation Control Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been com¬ 
pleted and system operation has not been Interrupted. If system 
operation has been interrupted, perform 6.2.5.2, Turn On Procedure, 
before proceeding. 

INITIALIZATION 


6.2.11.2 


Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0*0.3 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following into the K-Start. Press the ENTER pushbutton after 
each entry. 


a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Verify and/or set the following switches on the GIN Indicator Control Panel 
to the position indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 
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6.2.11.4 

6.2.11.5 

6.2.11.6 

6.2.11.7 
6 . 2 . 11.6 ’ 
6 . 2 . 11.6 

6 . 2 . 11.10 

6 . 2 . 11.11 

6.2.11.12 

6.2.11.13 

6.2.11.14 


o. OPTICS SPEED to HI 
d.. OPTICS MODE to MAN 

Set up the analog recorders to monitor the following measurements: 

a. CG 3170 SCT Trunnion Tachometer Output 

Enter the following into the K-Start to monitor the OPTICS CDU's. 

VERB 16 NOUN 55, press ENT HI 

Usii« the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the 8XT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GAN Panel to ZERO. Wait 15 seconds. Return the OPTICS 
ZERO switch to OFF. 

RESOLVED MODE PHASING AND IMAGE RATE TEST 

Using the OPTICS CONTROL STICK, drive the Optics until R1 - +225.00 
and R2 ■ +10.000 on the CRT and the DSKY’s. 

Set the OPTICS COUPLING switch on the GAN Panel to RSLV and controller 
speed switch to MED. 

Position the movable optics target such that it is centered on die SCT retieal 
pattern, then start the analog recorders-. 

Quickly displace the OPTIC8 CONTROL STICK 45*10 degrees in the upper 
right hand quadrant while sighting on die optics target through the SCT eye¬ 
piece. The target shall appear to move in the upper right field of view of 
the 8CT at 45*10 deg. When target leaves the SCT upper right field of view 
press MARK pushbutton and immediately record die shaft angle as displayed 
on R1 of the DSKY. The recorded shaft angle shall be +225*10.00 degrees. 

Stop the analog recorder and measure the elapsed time between the Initi a l 
and the final signal null conditions for the trunnion measurement. The elapsed 
time shall be +19 to +32 seconds. 

CSC AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS CON¬ 
TROL STICK, drive die optics until R1 - +225.00 and R2 - +10.000. Set the 
OPTICS COUPLING switch to RSLV. 

While sighting on die optical target through the SCT eyepiece displace the 
OPTICS CONTROL STICK folly to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the SCT 
field of view. 

Enter VERB 34 in the DSKY. 

Press the ENTER pushbutton. 
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NOTE: If Optics testing will continue, set the G/N POWER OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

. 18 Optics Functional Test 

Proceed with this test if 6.2.3 Operate Power On Test, or 6.2.5.2, Turn-On 
Procedure has been performed and system operation has not been interrupted. 
If system operation has been interrupted perform 6.2.5.2, Turn On Procedure, 
before p r ocee d ing. 

NOTE: This test requires the use of the GAN Installation Qualification Fixture 
A23-097 mounted on Optics Supporting Fixture A14-135. Insure that the quali¬ 
fication fixture has been properly aligned and that both Autosets are visible 
through die 8XT St LOS before proceeding. Insure that lamp power is available 
to the qualification fixture and to the Portable Lamp Assembly. 

. 18.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 

to OPTICS. Sot Tracker switch to OFF. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.803 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 
e. CG 1212 OPTX 800 cps 5% - 90 ph not flashing on CRT. 

. 12.2 Enter the following sequence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. 400000, ENTER 

c. 400000, ENTER 

d. 400000, ENTER 

. 12.3 Insure that Optics Control switches on the GAN Indicator Control Panel are 

set as follows: 

a. OPTICS ZERO to OFF 

b. OPTICS MODE to MAN 

c. OPTICS SPEED to LO 

d. OPTICS COUPLING to DIRECT 

e. OPTICS TEL TRUN to SLAVE to SXT 


Set the OPTICS COUPLING switch on the GAN Panel to DIRECT. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, carefully slew the SXT Trunnion to within *1*5 degrees of sero as indi¬ 
cated by the TP AC <Telesoope Truanion Slaved to SXT). Set the OPTICS ZERO 
switch to ZERO. . 


M Mlll-M-I MV. M4 


Page 78 






APOLLO G&N Specification 
ND1002325 REV h 


6.2.12.4 

6.2.12.5 

6.2.12.5.1 

6.2.12.5.2 


6.2.12.5.3 

6.2.12.6 
6.2.12.6.1 
6.2.12.6.2 

6.2.12.6.3 

6.2.12.6.4 


Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED • 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. After 15 seconds return the switch to OFF. 

Resolution Checks 

Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK, adjust 
the SXT to obtain the best reflected field of view of the 5-inch autocollimator 
reticle engravings at the center of the field of view. 

Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 10, 

7, 5, 3) which indicates the angle subtended by one line and one space. View 
each set of lines to determine the lowest numbered set in which resolution 
between lines (ability to distinguish separate distinct lines within a set) can be 
made. Record the number associated with that set of lines. The SXT resolu¬ 
tion shall be at least 10 arc-seconds at the center of the field of view. 

Repeat 6.2.12.5.1 and 6.2.12.5.2 using the SCT and the SCT resolution chart. 
The SCT shall have a resolution of at least 3 arc-minutes at the center of the 
field of view. 

Slave Telescope Mode Checks 

Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of sero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTIC8 
ZERO switch on the Control Indicator Panel to ZERO. Wait 15 seoonds 

Record the SCT Shaft and Trunnion angles as indicated by the TPAC and the 
Shaft and Trunnion CDU angles as indicated in R1 and R2 of the D6KY. The 
difference between the TPAC Shaft ai«le and the Shaft CDU ai^le shall be 
no. 11 degree or less. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be *0.22 degree or less. 

Place the OPTIC8 ZERO switch to OFF. Using the OPTICS CONTROL STICK 
drive the SXT Shaft and Trunnion CDU*a until R1 ■ +035.00+0.10 degree and 
R2 - 35.000+0.100 degree, setting the CONTROLLER SPEED switch to LO 
as the angles are approached. Press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles as indicated by the TPAC. Record R1 
and R2. The difference between the TPAC Shaft angle and the Shaft CDU 
angle shall be +0.11 deg or less. The difference between the TPAC Trunnion 
angle and the Trunnion CDU angle shall be +0.22 deg or less. 
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6.2.12.6.5 Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. 


6.2.12.6.6 


6.2.12.6.7 


6.2.12.6.6 


Set the OPTICS TEL TRUN switch to SLAVE to SXT position. 

Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographer's hood over 
the optics head and retroreflecting prism. 

Sight through die SCT eyepiece and provide dftreetlon to personnel outside 
spacecraft for positioning the Retroreflecting Prism, Model No. A23-20O, 
to span between the SXT LLOS and SCT LOS such that the illumination from 
the back-light filament is clearly visible at the center of the field of view. 
Prism must be held in this alignment position until completion of Step 
6 . 2 . 12 . 6 . 11 . 


6.2.12.6.9 Remove the Portable Light from the adapter on the SXT eyepiece and direct 

the light beam into the SCT eyepiece while slghtli* into the SXT eyepieoe. An 
enlarged projected image of the 8CT reticle should be visible for alignment 
comparison with the SXT reticle. Note the verticle displacement of the SCT 
horizontal reticle line from the center of the SXT reticle. an estimate 

of this displacement, expressed as a percentage of the total distance from SXT 
reticle center to edge of field of view. Reoord, noting direction above or 
below center. For instance, the outer ends of the SXT reticle lines are 6% 
from oenter. Displacement shall be less than 50% (bar must be closer to 
center than to edge of field of view). 


6.2.12.6.10 


Set the OPTICS TEL TRUN switch to 0* position. 


6.2.12.6.11 Again direct the light beam into the SCT eyepiece while slghtii* Into the SXT 
eyepieoe as in Step 6.2.12.6.9. Piece the OPTIC8 MODE switch to MAN and 
observe the vertical displacement of the SCT horizontal reticle line from the 
oenter of the SXT reticle. Make an estimate of dlls displacement expressed 
as a percentage of the total distance from SXT reticle oenter to edge of field 
of view. Record, noting direction above or below oenter. Displacement shall 
be less than 50%. 


6.2.12.6.12 


Remove the Retroreflecting Prism. 


6.2.12.6.13 Replace the Portable Light in the adapter on the SXT eyepiece. 

6.2.12.6.14 While sighting into the SCT eyepiece, set the OPTICS TEL TRUN switch to 

25 deg. and observe that the resolution pattern mounted outside the spacecraft 
appears to move downward from the center of the field of view to the zero 
reticle marking that is 25 deg. below the center of the Held of view. 


6.2.12.6.15 


Record the TPAC Trunnion Ai«le. It shall be 25.00* *1.6>.. 
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6.2.12.6.16 

6.2.12.7 

6.2.12.7.1 

6.2.12.7.2 

6.2.12.7.3 

6.2.12.7.4 

6.2.12.7.6 

6.2.12.7.6 

6.2.12.7.7 

6.2.12.7.6 

6.2.12.7.9 

6.2.12.8 

6.2.12.8.1 

6.2.12.8.2 


Set the OPTICS TEL TRUN switch to SLAVE TO SXT. Set the OPTICS ZERO 
' switch to OFF. 

SXT Parallelism Tests 

Using the OPTICS CONTROL STICK drive the SXT St LOS Trunnion to 
+15.000+2 degree as indicated in R2 of the D6KY. Maintain a Shaft CDU 
angle of 000.00+0.10 degree as indicated by R1 on the D6KY. 

Sight through the 5-inch sutocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto- 
oollimalor horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careflilly slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. 

Again sight through the 5-inch autocollimator eyepiece and adjust the measure¬ 
ment knob to bring the SXT St LOS horizontal reticle and autocolllmator hori¬ 
zontal filar images to coincide. Record the sutocollimator reading. 

Repeat 6 . 2.12.7.5 twice. Calculate and record the average of the three auto- 
ootllmator readings. The average value obtained here shall not differ from 
that obtained in 6.2.12.7.3 by more than 10 are-seconds. 

Set the OPTICS ZERO switch to OFF. Uslig the OPTICS CONTROL STICK 
drive the SXT Trunnion angle to 85.000+5 degrees as indicated on R2 of the 
D6KY. Set the OPTICS SPEED to LO and drive the SXT Trunnion to 
+90.000+0.100 degrees as indicated on R2 of the D6KY. Insure that the SXT 
Shaft angle remains at 000.00+0.10 degrees as indicated by R1 on the D6KY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the OPTICS 
CONTROL 8TICK to adjust the SXT Trunnion ax«le until the two horlaootal 
reticle lines are coincident. Record the Trunnion CDU angle displayed In R3« 
The Trunnion CDU ai«le shall be 90.000+0.010 degrees. 

Remove the Portable Light Assembly and Adaptor Ass em bly hoe toe knee of 
the SXT eyepieoe. Replace the SXT eyepieoe plug. 

NOTE: If Optics testing wUl not continue, set the Q/N POWER-OPTICS ewttoh 
on the LEB Lighting Control Panel to OFF. 

Shaft and Trunnion Positional Accuracy Checks 

Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 
switch setting, eareftilly slew the SXT Trunnion to within +9 degress ef sere 
as indicated by the TPAC (Teleeoope Trunnion slaved to SXT). Set toe OPTICS 
ZERO switch to ZERO. After 15 seconds, return toe selector to OFF. 

Enter VERB 16 NOUN 55 Into the K-StarL Press the ENTER pushbutton. 



6.2.12.8.3 


6.2.12.6.4 


6.2.12.8.6 


6.2.12.8.6 


6 . 2 * 12 . 8.7 


6.2.12.8.8 

6.2.12.8.9 

6.2.12.8.10 


6.2.12.8.11 


6.2.12.8.12 


6.2.12.8.13 


6.2.12.8.14 


6.2.12.8.16 
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Sight through the SXT. Using the control stick align the SXT SLOS with optical' 
target No. 1 on the GftN Installation Fixture Model No. A23-097. Set the 
OPTICS SPEED switch to LO as the target is approached. When the target star 
is centered in the SXT reticle, press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles from the TPAC. Then record the value 
of R1 and R2 displayed on the CRT. 

Sight through the SXT. Using the control stick align the SXT SLOS with optical 
target No. 2 on A23-097. Set the OPTICS SPEED switch to LO as the target 
is approached. 

When the target star is centered in the SXT reticle, press the MARK pushbutton 
and simultaneously record the Shaft and Trunnion angles from the TPAC. Then 
record the value of Rl and R2 displayed on the CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch settle, carefhlly slew the SXT Trunnion to within +5 degrees of sero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 16 seoonds set die switch to OFF. Set the 
OPTICS MODE switch to CMC. 

Enter VERB 41 NOUN 65 into the K-Start. Press the ENTER pushbutton. 

Enter die value recorded from Rl in 6.2.12.8.3 into the K-Start. Press die 
ENTER pushbutton. 

Enter the value reoorded from R2 in 6.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. ? 

Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
die Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.3 shall be less than 
0.25 degrees. Record the difference. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value reoorded from Rl in 6.2.12.8.5 into the K-Start. Press the 
ENTER pushbutton. 

Enter the value reoorded from R2 in 6.2.12.8.5 into the K-Start. Press the 
ENTER pushbutton. 

Sight through the SXT. The SLOS should be centered on Optical Target He. t 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.5 shall be less than 
0.25 degrees. Reoord the difference. 

Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, care hilly slew the SXT Trunnion to within +5 degrees of sero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 16 seconds return the switch to OFF. 


J 
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PACE 


Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 
Enter +00000 into the K-Start 3 times. Press the ENTER pushbutton after 
each entry. 

Optics Slew Rate Test 

NOTE: Perform Master Initialization 6.2.5.3 before proceeding. 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 

+28.0±3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence into K-148. Press the ENTER pushbutton after 
each entry. 

a. VERB'41 NOUN 20, ENTER 

b. +00000, ENTER 

0. +00000, ENTER 

d. +00000, ENTER 

Verify and/or set the following switches on the GAN Indicator Control Panel 
to the positions indicated. . , 

a. TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 


6.2.13.4 Monitor MARK COMMAND by entering VERB 06 NOUN 56 into K-148. Press 
the ENTER pushbutton. 

TRUNNION 8LEW RATE - HI SPEED 

6.2.13.5 Using the OPTICS CONTROL STICK and a eOnrenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees to zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTKJ8 
EERO switch on the GAN Indicator Control Penal to ZERO. Watt 16 seeonds. 

Set the OPTICS ZERO switch on the GW Indicator Control Panel to OFF. 

. NOTE: Read and understand step 6.2.13.6 before proceedii^. Do not bold 

Control Stick at upper limit more than 19 seconds, or exceed a trunnion 
angle of 85 degrees. 

6.2.13.6 While slewing the optics, record toe following signals: SXT TRUN 8ESVQ 
error (CG 3118), SXT TRUN TACH (CG 3150), and SCT TRUN TACH (CG 3170). 
CG 3116 shall be between -0.26 and +2.4 VRMS. TIT ?m i^nll ht tatnitn 
+■ 9 6 and 9.0 VBHB , CG 3150 shall be 3.3*1.3 VRM3. CO 3170 shall be a 

+0.8to0.36 VRM3. in witiii,, 2 , '..w- 


FOAM MIM-M-a MCV. M4 
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(Continued) 
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Push and bold the Optica Control Stick to its upper limit. Approximately 2 
’ seconds later press the MARK pushbutton. Approximately 5 seconds after 
first MARK, again press the. MARK pushbutton, release the control stick, 
verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE 
immediately record the display in R2 and R3 within 2 seconds. 
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(before display changes).. The data displayed is in the followli^ form: 

a. R2 ■ *XX. XXX (Trunnion LOS angle in deg) 

b. R3 -♦XXX.XX (Time in seconds) 

After the display has changed, again record the value of R2 and E3. 

Perform the following calculations: 

NOTE: In performing calculation b. below, and in similar calculations 
throughout this test procedure, the following shall be noted 
and taken into account. It is possible that the second R3 
reading may be smaller than the first reading. If so, add 
an overflow time value of 163.84 sec to the second reading 
and then subtract the first reading, in order to obtain A 
time as the differenoe of the two R3 readings. 


Difference between R2 displays * 
Difference b e tw ee n R3 displays • * 
A-trun. angle . . ' 

A time - - 


. ( A trun. angle) 
a (A time) 


The trunnion slew rate shall be 10*2 deg/sec. 

SHAFT SLEW RATE - HI SPEED 

6.2.13.8 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, carefolly slew the SXT Trunnion to within +5 degrees of aero 
.M-.c as indicated by the TP AC {Telesoope Trunnion slaved to SXT)* Set the OPTICS 

ZERO swash te ZERO. Wait IS seconds. Set the OPTICS ZERO switch to OFF. 
Monitor MARK Command fay enterii* VERB 06 NOUN 56 in K-148. Press the 
ENTER pushbutton. 

NOTE: Read and understand step 6.2.13.9 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds, or 
exceed a shaft angle of 250 degrees. 

6.2.13.9 While slewing the optics, record the following signals: SXT SHAFT SERVO 

.... I: error (CG 3117)* SXT SHAFT TACH (CO 3140), and 8CT 8HAFT-TACH (CG3160). 

CO 8117 shall be between *- 6.1 and - 2 . 0 VSMS.: CG 8140 shall be 8.3*1. 8 ' 
VRMS. CG 8160 shaft he - 8 . 3*1.8 V RMS* Push and hold the Optics Control , 
stick to its right limit. Approximately 2 seconds later press the MARK push-' 
but ton. A pproximately 6 s e c o n d s attar the first MARK, again pteaa the MARK 
p us h b ut ton, release the oontrol stick, aad verify that the KEY RELEASE lamp 
la lighted. Press the KEY RELEASE and immediately record the display in R1 
and RSwftthtn 2 sod (batons display changes). The data displayed is in the follow¬ 
ing font* {a iuici m } 

a. Hi - AXXX.XX (Shaft angles in deg.) ^ 

b. “ B3 » .XXX.XX (Tim. In rtcond..) v - 

After the display has changed, again record the values of Rl and R3. 
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6.2.13.10 


6.2.13.11 


6 . 2 . iD. 12 

6 . 2 . 13 . 1 * 


6.2.13.13 


Perforin the following calculations: 


a. Difference between HI displays 1 

b. Difference between R3 displays ■ 

•• 


•_(A shaft angle) 

_ <A time) 


The Shaft Slew Rate shall be 13.5±3.9 deg/seo 
TRUNNION SLEW RATE - MED SPEED 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the 8XT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to OFF. 
8et the OPTIC8 SPEED switch to MED. Monitor MARK command by entering 
VERB 06 NOUN 56 in K148. Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.12 before proceeding. Do not hold 
control stick at upper limit for more than 20 seconds. 

R»r*»rd the WT TftiTN MTU control .,»■ (CO 3155\, SXT TRIP' SERVO error 

Record the 3XT TRUK MT&eeatYt* wind!** (003166) fttgnal o» the CRT wfcU* 
slewi ng the gpttoe. »C«8l5*»beU be^tO. 26 to^.AAVRMS. * 

Push and hsldthsrOpticsPonton* Mot tn its upper Rintti as was •....**«• Mm :j . 

i Appr e ariro a tei y 3 ssoo nd s later pr es s the MARK push b utt o n . Apprearimstaiy 6 
■soanda after the first MARK, again press the MARK pus hbutton, release the con¬ 
trol stick and verify that the KEY RELEASE lamp is lighted. Press the KEY 
RRT.RASE end immediately record the display is R2 and R3 within! seconds 
(before display chaises). Tbs data displayed is la the fallowing form: 

a. R2 - *XX. XXX (Trunnion LOS angle in deg) 

b. R3 - +XXX.XX (Time in seconds) 

After the display has changed, again record the values of R2 and R3. 

Perform the following calculations: 

a. Difference between R2 displays • __ • _(A trunnion angle) 

b. Difference between R2 displays ■_(A time) 

.. A trunnion ^1. . . 

A time * 

The Trunnion Slew Rata shall be 1.0*0.2 deg/sec. 
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6.2.13.14 


6.2.13.15 


6.2.13.16 


6.2.13.17 


6.2.13.18 


SHAFT SLEW RATE - MED SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
•witch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to MAN. 
Monitor MARK Command by mitering VERB 06 NOUN 56 in K-148. Press the 
ENTER pushbutton. 

NOTE: Read and understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

Record the SXT SHAFT MTR oontrol winding (CG 3145) signal on 
the CRT while slewing tha^eptics. CG 3145 shall be 40.60 to 44.0 
VRMS. Push and hold the Optics Control Stick to *1 ^ 

its right limit. Approximately 2 seconds later press the MARK pushbutton. 
Approximately 5 seconds after the first MARK, again press the MARK push¬ 
button, release control stick, and verify that the KEY RELEASE lamp is lighted. 
Press the KEY RELEASE and immediately record the display in Rl and R3 
within 2 seconds (before display changes). The data displayed is in the follow¬ 
ing form: , 

a. Rl - *XXX. XX (Shaft angles in deg) 

b. R3 ■ +XXX.XX (Time in seconds) 

After the display has changed, again record the values of Rl and R3. 

Perform the following calculations: 

(A shaft angle) 

(A time) 


TRUNNION SLEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within 46 degrees of zero 
as jwdioytjirf by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 16 seconds. Set the OPTICS ZERO switch to OFF. 
Set the OPTICS 8PEED switch to LO. Monitor MARK command by entering the 
VERB 06 NOUN 56 in K-148. Proas the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.18 before proceeding. Do not hold 
oontrol stick at upper limit for more than 30 seconds. 

Push and hold the Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 seconds after the 
first MARK, again press the MARK pushbutton, release the control stick, and 
verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE and . 
immediately record the display in R2 and R3 within 2 sec (before display 
changes). The data displayed is in the following form: 


a. Difference between Rl displays ■ ___ 

b. Difference between R3 displays • __ 

A .hiJt angle _ . 

A time — —— 

The Shaft Slew Rate shall be 2.0*0.4 deg/sec. 
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6.2.13.19 


6.2.13.20 


a. R2 » *XX. XXX (Trunnion LOO angle In deg) 

b. R3 - +XXX.XX (Time la aeoonda) 

After the display has changed, again record the values of R2 and R3. 

Perform the following calculations: 

a. Difference between Rg displays "..‘...(A trunnion angle) 

b. Difference between R3 displays ■__• tine) 

.. AlsHSJSHJSBlS- . **/**,' 

A time *“ ““ “ 

The Trunnion Slew Rate shall be 0.10*0.02 deg/seo. 

SHAFT SLEW RATE - LO 8PEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of sero 
as Indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Walt 15 seconds. Set the OPTIC8 ZERO switch to OFF, 
Monitor MARK oommand by entering VERB 06 NOUN 56 In K-148. Press the 
ENTER pushbutton. 

NOTE: Read and understand 6.2.13.21 before proceeding. Do not hold 
oontrol stick at right limit for more than 20 seconds. 


6.2.13.21 


6.2.13.22 


Push and hold the Optics Control Stick to Its right limit. Approxi m a t ely 
2 seconds later press the MARK pushbutton. 

Approximately 5 seconds after the first MARK, again press the MARK 
pushbutton, release the oontrol stick, and verify that the KEY RELEASE 
lamp Is lighted. Press the KEY RELEASE and Immediately record the. 
display In R1 and R3 within 2 see (before display changes). The data 
displayed is in the following form: 

a. R1 - aXXX.XX (Shaft angle In deg) 

b. R3- +XXX.XX (Time In seconds) 

After the display has changed, again reeord the values of R1 and R3. 
Perform the following oalculationa: 

• _(A shaft angle) 

• _(A time) 


The Shaft Slew Rate shall be 0.20*0.04 deg/sec. 


a. Difference between HI displays -_ 

b. Difference between R3 displays ■_ 

A ah^t »ngle . ^ 

* A time --oeg/»ec 
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6.2.13.24 


6.2.13.26 


6.2.13.26 
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OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO 8PEED 

On K-148, enter VERB 06 NOUN 56 ENTER. Using the OPTICS CONTROL 
STICK and a convenient CONTROLLER SPEED switch setting, carefully slew 
the SXT Trunnion to within >6 degrees of zero as indicated by the TPAC 
(Telescope Trunnion slaved to SXT). Set the OPTICS ZERO switch to ZERO. 
Wait 15 seconds. Set the OPTICS ZERO switch to OFF. 


Press and release MARK pushbutton. Approximately 60 seconds after the 
first MARK, again press and release MARK pushbutton. Verify KEY RELEASE 
is flashing. Press KEY RELEASE pushbutton and record data in Rl, R2 and 
R3 within 2 seconds. When D6KY display changes, again record Rl, R2 and 
R3. The data display is in the following form: 

a. Rl * iXXX. XX (Shaft Angle in Degrees) 

b. R2 ■ ±XX. XXX (Trunnion Angle in Degrees) 

c. R3 * +XXX. XX (Time in Seconds) 


Perform -the following calculations (first display minus second display): 

a. Difference bet w e e n Rl displays -_(A shaft angle) 

b. Difference between R2 displays -_~~ (A trunnion angles) 

e. Difference between R3 displays -_ ZZZ (A time) - 

*• _dn/»»c drtft ntm) 

shall be less than 0.0333 deg/see. 

«. _daf/** 0 (trunnloa drift rata, 

shall be lees than 0.6167 deg/see. 


•et the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OFF. 
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e. 2.14 Stabilisation Loop Stop Response Test 

6.2.14.1 Proceed with this tost if the Operate Power On Test of 6.2.3 has been per¬ 
formed and system operation has not been interrupted. K system operation 
has b ee n interrupted, perform the Turn On Procedure of 6.2.5.2 before 
proceeding. 

6. 2 . 14.2 Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is 
installed and connected. 

6.2.14. 3 Enter VERB 36 into K148. Press the ENTER pishbutton, then the ERROR 

RESET pushbutton. 

6.2.14.4 Inner Glmbal Response Test 

6.2.14.4.1 Enter oode 2032000000 in C-START Module 4A1-A6-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.4.2 Enter VERB 41 NOUN 20 into K148. Press ENTER pushbutton. 

6.2.14.4.3 Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
30 seoonds. 

6.2.14.4.4 Enter VERB 42 into K148. Press ENTER. 

6.2.14.4.5 Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
90 seoonds. 

6.2.14.4.6 Enter 0001 into R154. Verify and execute to apply +28 VDC ACE ENABLE to 
the PSAAM. 

6.2.14.4. T Enter 1000 into R156. Verify and execute to enter a DC step into the IG 
stabilisation loop. 

CAUTION: If the transient caused by the step input does not die out 
within 15 seoonds, remove the D4U OPERATE power by setting the G/N 
POWER IMU switch on theLEB Lighting Control Panel to OFF. 

6.2.14.4.8 8et up Analog Recorder 4A1-A3 using a ohart speed of 100 mm/seo. 

6.2.14.4.9 Enter 0000 into 4A2-A6-R155; the top part of switch should be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. 8tart 

recorder. Press tbs XEQ/SEAL pushbutton to remove the stop input 
to the IG Stabilisation Loop. The bottom part of switch shall be extinguished. 

6.2.14.4.10 After the transient has died out, stop the analog reoorder. Record the loop 
response time by measurii* the time interval between removing the step input 
and the settling of the error signal to a value equal to ±5 percent of the original 
step amplitude, to addition, record the total number of overshoots. 
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6.2.14.4.10.1 The Inner gimbal stabilization loop response time shall be less than 
0.1 second. 

6.2.14.4.10.2 The maximum number of overshoots on the IGA Servo Error signals shall 
be three. 

6.2.14.5 Middle Gimbal Response Test 

6.2.14.5.1 Enter code 2028000000 Into C-START MODULE 4A1-A5-C156. Press the 
XEQ/SEAL pushbutton to call up CXI 2147 MGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.5.2 Enter VERB 41 NOUN 20 into K148. Press ENTER. 

6.2.14.5.2 Enter +00000 into K148 three times. Press ENTER after each entry. 

Watt 30 seconds. 

6.2.14.5.4 Enter VERB 42 into K148. Press ENTER. 

6.2.14.5.5 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 90 seconds. 

6.2.14.6.6 Enter 0100 into 4A2-A6-R155. The top part of switch shall be illuminated. 

Insure that no other function switches on 4A2-A6-R156 are illuminated. , 

6.2.14.5.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
MG Stabilisation Loop. 

CAUTION: If the transient caused by the step input does not die within 15 seconds, 
remove the IMU OPERATE power by setting the G/N POWER IMU switch on the 
LEB Lighting Control Panel to OFF. 

6.2.14.5.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.5.9 Enter 0000 into 4A2-A6-R155. The top part of the switch shall be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illu min a t ed. Start 
analog recorder. Press XEQ/SEAL pushbutton to remove the step input to the 
MG stabilization loop. 

6.2.14.5.10 After the transients have died out, stop the analog recorder. Record the stab 
loop response time by measuring the time interval between removing the step 
input and the settling of the error signals to a value equal to +5 percent of the 
original step amplitude. In addition, record the total number of overshoots. 

6.2.14.5.10.1 The middle gimbal stabilization loop response time shall be less than 0.1 
second. 

6.2.14.5.10.2 The maximum number of overshoots on the MGA 8ervo Error signals shall 
be three. 


_ES* 
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6.2.14.6 Outsr Global Response Test 

6.2.14.6.1 Enter cede 2026000000 in C-STAHT Module 4A1-A5-C156. Preee XEQ/SEAL 
Pushbutton te onll 19 CO 2177 00A SERVO ERROR en 4A1-A3-CH1. 

6.2.14.6.2 Enter VERB 41 HOUR 20 inte KL46. Press EHTER. 

6.2.14.6.3 Enter +00000 lnte 1048 three tines. Press EWER after each entry. 

Wait 30 secends. 

6.2.14.6.4 Enter VERB 42 inte K146. Press EHEBR pushbutton. 

6.2.14.6.5 Enter +00000 inte K148 three tines. Press EHTER after each entry. 

Wait 90 secends. 

6.2.14.6.6 Eater 0010 ikte 4A2-A6-R155* The top half ef the switch s h al l be 
illuminated. Insure that ns ether functien switches en 4A2-A6-R155 

are illuminated. 

6.2.14.6.7 Press XBQ/seaL pushbutton an 4A2-A6-R155 te enter a DC step inte 
the 00 Stabilization Leaps. 

HOTBs If ths transient caused by the step input dees net die out within 
15 seconds, rnssre the IHJ OPERATE pewer by setting the O/l POWER 
XMJ switah en the I£B Lighting Central Panel te OFF. 

6.2.14.6.8 Set 1 * Analeg Recerder 4A1-A3 using a chart speed ef 100 

6.2.14.6.9 Brter 0000 inte 4A2-A6-R155* The tep half ef the switch shall be * 
^extinguished. Insure that ns ether functien switches on 4A2-A6-155 

are iHia&inated. Start analog recorder. Press the XEQ/SEAL push¬ 
button to reoKTS the step input te the 00 Stabilization Loop. 

6.2.14.6.10 After the transients haws died out, step the analeg recorder. Record 
the leap response tine by measuring the tine interval between 
rawing the step Input'dad thC Oettttar el the error wtgnel tern wains dquzl to 
of (Mt^^of theerigiBaleUpanliWIInde; InbddftKit rtcfteCH* total number of 
overshoots. 

6.2.14.6.10.1 The outer global stabilization leap response tine shall 
be less than tLP second. . 

6.2.14.6.10.2 The nsTlnm nwber ef everstaeets en the OGA Ssrve Error 
wgiRiA shall be fbai, 

6.2.14.7 Enter VERB 40 HUM 20 Inte Kl46. Prose the EHTER pushbutton. 

6.2.14.7.1 Mer VERB 4l HUH 20 Inte Xl48. Press the SHEER pushbutton. 
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6.2.14.7. S Enter 400000 into K148. Press the ENTER pushbutton. 

6.2.14.7.3 Enter 400000 into K148. Press the ENTER pushbutton. 

6.2.14.7.4 Enter 400000 Into K148. Press the ENTER pushbutton. 


Step Input 


0.05 Step Input 


-—*4 —Response Time 

. ' Figure 1. Typicml Step Isput Response 

6.2.14.7.6 Enter 0006 tats R154. Verify and entente te remove +28 VDC ACE ENABLE. 


IRIO Scale Factor Test 


Pexfsrnr Master Initial laatidO 6.2.5.3 before pr o cee ding/ 


6.2.15.2 Verity that the IMU OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed sinoe running of the Glmbal 
Friction Test, 6.2.7. 

6.2.15.3 Set up the Analog Recorders to monitor the following signals: 

a. CG 2117 IG SERVO ERROR 

b. GO 2147 MO SERVO ERROR 
o. CO 2177 OQ SERVO ERROR 

d. CG 2120 IQ TM CURRENT 

e. CG 2150 MO TM CURRENT 

f. CG 2130 OQ TM CURRENT 

672.15.3.1 Start the analog recorder chart drive using a chart speed of 1 mm/sec. 

The recorder shall run for the duration of 6.2.15. 

6.2.15.4 Enter VERB 57 into K148. Press the ENTER pushbutton. 

6.2.15.5 Enter 00005 into K148. Press the ENTER pushbutton. Program 07 shall be 
displayed. 

6.2.15.6 VERB 06 NOUN 61 shall flash on CRT and the followii* displayed in R1 and R2: 


R1 ■ tom (some Nav. Base azimuth) 

R2 - Axxxxx (some test site latitude; see Table 1) 
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6.2.15.7 


If the values displayed In R1 and R2 are correct, proceed with test. If not 
perform the following sequence: 

a. To correct Rl, on the K-start enter VERB 21, press ENTER pushbutton, 
Axxjuxx, press ENTER (+xxx.xx Is correct nav. base amlmMh). 

b. To correct R2, on the K-start enter VERB 22, press ENTER pushbutton, 
A 3 CX.XX 3 C, press ENTER (obtain correct site latitude from Table I). 

Verify values In Rl and R2 are correct. 


Latitude 

+33.921 
+29.556 
+26.516 


6.2.15.9 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00001 ENTR , _ „ 

NOTE : If PROG lamp changes from 07 to 00 during next step or «IOG 

- ALARM Is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 

through 6.2.15.8. 

« t 15 S In approximately 160 seconds VERB 06 NOUN 66 shall flash. Read and 

6.1.15.9 £3 from CRT D8KY Row 1 <+XIRIG Scale Factor error In part per 

million. Position +00001). 

6.2.15.10 On K-148 enter the following sequeno.: 

VERB 33 ENTR (VERB 31 NOUN 30 shall flash) 

+00002 ENTR . . . . _ _ 

NOTE - If PROG tamp chants from 07 to 00 daring next step, or PNOG 
ALARM tamp Is on, enter VERB 36 ENTR and repest steps 
6.3.16.4 through 6.2.15.7 and 6.2.15.10. 

631511 In approximately 160 seconds VERB 06 NOUN 66 shall flash. Read and 
record from CRT D8KY Row 1 (rtf IRIG Scale Factor error in parts per 
million Posttlon +00002). 

6.2.15.12 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

NOTE : If PROG lamp changes from 07 to 00 during thenext step, or 
PROG ALARM lamp Is ON, enter VERB 36 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.12. 
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PACE 


.2.15.13 


.2.15.14 


1.2.15.15 


In approximately 150 seconds VERB 06 NOUN 66 shall flash. Read and record 
from CRT DSKY Row 1 (-Z IR1G Scale Factor error in parts per million, 
position +00003). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.7 and 6.2.15.14. 

In approximately 160 seconds, VERB 05 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (-X IR1G Scale Factor error in parts per 
million. Position -00001). 


1.2.15.16 


6.2.15.17 


On K-14S enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00002 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or PROG 
ALARM lamp Is ON, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.7 and 6.2.15.16. 

In approximately 160 seconds, VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (-Y DUG 8cale Factor error in parts per 
million. Position -00002). 


6.2.15.18 


6.2.15.19 


6.2.15.20 


6.2.15.21 


6.2.15.22 


On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00003 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or PROG 
ALARM is ON, enter VERB 36 ENTR and repeat steps, 6.2.15.4 
through 6.2.15.7 and 6.2.15.18. 

In approximately 160 seconds, VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (tZ HUG Scale Factor error In parts per 
million. Position-00003). 

Repeat steps 6.2.15.8 throi*h 6.2.15.19 twice to obtain second and third 
set of data. 

Terminate this test by entering to K-148: VERB 34 ENTR 

The are rage of the three reading, of Scale Factor Error for each of the 
6 positions shall be 0+1750 PPM. 
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6.2.16 IMU Performance Test 

6.2.16.1 Perform Master Initialization 6.2.5.3 before proceeding. 

6.2.16.2 Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 

00003 into K148. Press the ENTER pushbutton. Record R1 ■ AAAAA and the 
time of day. 

6.2.16.3 Enter VERB 21 NOUN 02 into K148. Press the ENTER pushbutton. Enter 

01300 into K148. Press ENTER. Enter AAAAA into K148. Press ENTER. 

6.2.16.4 Enter VERB 06 NOUN 02 into K148. Press ENTER. Enter 01300 into K146. 
Press ENTER. Record R1 - BBBBB. 

6.2.16.6 Perform the following calculations: 

a * ■ CCCC.C (hrs. in high order scaler channel 3) 

3600 

b. 23.3-QCC.C-DDDDD Hrs. 

c. Add DDDDD to time of day recorded in step 1. 

Do Not enter any of the PIPA scale factor tests within -0.2 hours of the time of 
day calculated In step 6.2.16.5c. This is the time at which the high order scaler, 
channel 3, will overflow. If a PIPA scale factor test is being performed at this 
time, unacceptable test results will occur. 

6.2.16.6 Verify that the IMU Operate Power has been applied for at least one hour. 

6.2.16.7 Test Initiation. 

6.2.16.7.1 Enter the following into K148. 

a. VERB 01 NOUN 01. ENTER 

b. 60362. ENTER 
Record R1 - XXXXY 

6.2.16.7.2 Enter the following into K146 


6.2.16.7. 
6.2.16.7. 
6.2.16.7. 


VERB 21 NOUN 01, ENTER 
00362. ENTER 

XXXXY'. ENTER where Y’ is determined by Table XV and XXXX is that 
recorded in 6.2.16.7.1. 


Y (from 6.2.16.7.1) 

Q 

l 

3 

3 


5 

6 


_ r _l 

_2J 

3 

_2_ 

IjlJ 

6 

7 

6 

Li_1 


Enter VERB 57 into K148. Press the ENTER pushbutton. 

Enter 00001 into K148. Press the ENTER pushbutton. 

On the CRT, DSKY display verify R1 (Navigation Base Azimuth) and R2 (Site 
Latitude) are correct. 
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0.2.10,7.0 If value* for ftl and R2 are oorrect, proceed to next step. If value* for R1 

and E2 are inc o rre c t, enter the following sequence into K-148. 

VERB 24 ENTR 

±XXX. XX ENTR (Correct navigation base azimuth ±0.50 deg) 

+XX. XXX ENTR (Correct site latitude from Table XX) 

Verity value* in R1 and R2 are oorrect 

TABLE XX 

LOCATION LATITUDE 

NAA +33.921 

MSC +29.550 

MILA , +28.510 

0.2.10.7.7 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 00 NOUN 00 shall flash 

0.2.10.7.0 On CRT, DSKY display, verify R1 -400900 (Ti me), R2 -+00000 (Teat Index 

No.) and R3 - 400001 (Test Position). If values for Rl, R2 and R3 are oorrect, 
proceed to next step. If values for Rl, R2 and R3 are incorrect, enter the 
following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Beeonds) 

400000 ENTR (Test Index Number) 

+00001 ENTR (Test Pbsition Entry) 

0.2.10.7.9 On K-148 enter the following sequence: 

VERB 33 ENTR 

0.2.10.7.10 In approximately 17 minutes, VERB 00 NOUN 00 shall flash. From the CRT 
D6KY display, record R2 (fNBDY) Position +00001. 

0.2.10.7.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

0.2.10.7.12 In approximately 90 secs, VERB 00 NOUN 00 shall flash. From the CRT, 
record Rl and R2 (*>X PIPAS) Position +00001. Row 1 is whole part. Row 2 
is fractional part. Units are cm/sec. 
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9.2.16.7.13 On K-148 enter the foil owing sequence: 

VERB 34 ENTR 
' VERB 09 NOUN 99 shall flash 

9.2.19.7.14 On CRT D6KY displays, verify R1 * +00900, R2 ■ +00000, and R3 * +00002. 

If values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are Incorrect, enter the following sequence 
into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time la Seconds) 

+00000 ENTR (Test Indsx Number) 

+00002 ENTR (Test Position Entry) - 

9.2.19.7.19 On K-148 enter ths following sequence: 

VERB 33 ENTR 

9.2.19.7.19 In approximately 17 minutes VERB 09 NOUN 89 eball flash. From the CRT 
DSKY display, rsoord R2 (+NBDZ) Position +00002. 

8.2.18.7.17 On K-148 enter the following sequence: 

VERB 33 ENTR 

8.2.18.7.18 In approximately 90 sees. VERB 08 NOUN 99 shall flash. From the CRT, 
record Rl and R2 (-X PIPAG) Position +00002. 

8.2.18.7.19 On K-148 enter the following sequence: 


VERB 21 

NOUN 01 

ENTR 

00407 


ENTR 

77757 


ENTR 

VERB 21 

NOUN 01 

ENTR 

00411 


ENTR 

00020 


ENTR 

VERB 33 


ENTR 


8.2.18. 7.20 In approximately 87 minutes, VERB 09 NOUN 99 shall flash. From the CRT 
DSKY display, record R2 (-NBDX + ADIAX) Pos +00002, Record CRT CDU 
glmbal angle Indications and time. 

8.2.18.7.21 On K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 09 NOUN 99 shall flash 
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e. 2.16.7.22 On CRT, D8KY display, verify R1 m +00900, R2 ■ +00000, and R3 - +00003. 

. |f values for Rl, R2 and R3 are correct, proceed to next step. If Tallies 
for Rl, R2 and R3 are Incorrect, enter the following sequence Into K-148: 

VERB 26 ENTR 

+60900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00003 ENTR (Test Position Entry) 

6.2.16.7.23 On K-148 enter the following sequence: 


6.2.16.7.24 


VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 66 shall flash. Prom the CRT 
DSKY display, record R2 (-NBDX) Position +00003. 


6.2.16.7.25 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.26 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT 

DSKY display, record Rl and R2 (+Z PIPAG) Position +00003. , , 

6.2.18.7.27 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.28 On the CRT, DSKY display rerlfy Rl - +00900, R2 • 00000, and R3 ■ +00004. 

If Talues for Rl, R2 and R3 are correct, proceed to next step. If Talnes for 
Rl, R2 and R3 are Incorrect, enter the following sequence Into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00004 ENTR (Teat Position Entry) 

6.2.16.7.29 On K-148 enter the following sequence: 

VERB 33 ENTR 

8.2.16.7.30 In approximately 17 minute., VERB 06 HOUH 66 »I»U fteah. From the CRT 
DSKY display, record R2 (+NBDY +AD6RAY) Position +00004. 

6.2.16.7.31 On K-148 enter the following sequence: 

VERB 33 ENTR 
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In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display record R1 and R2 PIPAG) Position 400004. 


6.2.16.7. 33 . On K-148 enter the following sequenoe: 

VERB 21 NOUN 01 ENTR 
00405 ENTR 

00020 ENTR 

VERB 21 NOUN 01 ENTR 
00407 ENTR 

77757 ENTR 

VERB 33 ENTR 

6.2.16.7.34 In approximately 67 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display record R2 (+NBDZ 4 ADIAZ) Position 400004. Record CRT 
CDU gimbal angle Indications and time. 

6.2.16.7.35 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.36 From the CRT DSKY display, verify R1 * 400900, R2 ■ 400000 and R3 - 400005. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are Incorrect, enter the following sequence Into K-146: 

VERB 25 ENTR 

400900 ENTR (Test Time In Seconds) 

400000 ENTR (Test Index Number) 

400005 ENTR (Test Position Entry) 

6.2.16.7.37 On K-148 enter the following sequenoe: 

VERB 33 ENTR 


6.2.16.7.35 


The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm lamp shall extinguish. 


6.2.16.7.39 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record Rl and R2 (+Y PIPAG) Position 400005. 

6.2.16.7.40 On K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


FOOM MIM-M-t MV. M« 
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6.2.16.7.41 On the CRT DSKY display, verify R1 - +00900, R2 - +00000 and R3 ■ +00006. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2, and R3 are Incorrect, enter the following sequence Into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00006 ENTR (Test Position Entry) 

On K-148 enter the following sequence: 

VERB 33 ENTR 


6.2.16.7.42 


6.2.16.7.43 


6.2.16.7.44 


The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm lamp shall extinguish. 

In approximately 90 secs VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display, record Rl and R2. (-Y PIPAG) Position +00006. 


6.2.16.7.45 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.46 On the CRT DSKY display, verify Rl - +00900, R2 - +00000 and R3 - +00007. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2, and R3 are Incorrect, enter the following sequence Into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00007 ENTR (Test Position Entry) 

6.2.16.7.47 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.48 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (+.707 ADSRAX-NBDX) Position+00007. 

6.2.16.7.49 On K-148 enter the following sequence: 

VERB 34 ENTR 
VERB 06 NOUN 66 shall flash 
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6.2.19.7.50 On the CRT D6KY display, verify Rl - +00900, R2 - +00000, and R3 - +00008.. 

6.2.16.7.51 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.52 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 Q. 707 (NBDZ+NBDY) +0.5 (ADIAZ-ADIAY) 

+0.5 (ADSRAY + ADSRAf}] Position+00008. 

6.2.16.7.53 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.54 On the CRT DSKY display, verify R1 - +00900, R2 - +00000, and R3 - +00009. 

If values for Rl, R2 and R3 ars correct, prooeed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) -. > • ‘ - 

+00009 ENTR (Test Position Entry) 

6.2.16.7.56 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.56 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From tbs CRT 
DSKY display, record R2 (-NBDZ +. 707 AD6RAZ) Position +00009. 

6.2.16.7.57 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.58 On the CRT DSKY display, verify Rl - +00900, R2 - +00000, and R3 - +00010. 

If values for Rl, R2, and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 ars incorrect, enter the following sequence into K-148: 


VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 
+00000 ENTR (Test Index Number) 
+00010 ENTR (Test Position Entry) 


J 
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. 7.59 On K-148 enter the following sequence: 

VERB 33 ENTR 

. 7.60 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the 

CRT DSKY display record R2 Q 707 (NBDY-NBDX) +.5 (ADIAY-AD1AX) 
+.5AD6RA3] Position+00010. 

. 7.61 Terminate this test by entering In K-148 the following: 

VERB 36 ENTR 

. 7.63 On K-148 enter the following sequence: 


VERB 41 NOUN 20 ENTR 
+00000 ENTR 
♦00000 ENTR 
+00000 ENTR 
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6«2*]6.<iO Calculation! 


Position Bo. As 
Displayed in S3 

400001 


■*00002 


TWO* XXI 

tonrtlty Bains 

4HBDT 

♦x pm o 


-X P2PA 0 

♦ ADIAX 


400003 

400001* 


4ft PXPA 0 


4 AD8RA7 
-Z pm 0 
4XBDft 4 ADIAZ 


400005 

400006 

400007 

400006 


♦ x pm o 
- x pm a 

-UK 4 .707 AIBRAX 

•707 (-MH* - nor) 4 .5 (ADIAZ . ADIAX) 
4.5 (ABBRAX 4 AD3RAZ) 


400009 

400010 


-KBDft 4 .707 ADBRAft 

•707 (IBDT - in) 4 .5 (ADIAX - ADIAX) 
4.5 (ABBRAX) 
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6 . 2 . 16 . 10.1 

.Measured 

Values 





Lina 

Position No. 

Step No. 

ftoraneter 

Recorded Value 

6 . 2 . 16 . 10 . 1.1 

1 

400001 

6 . 2 . 16 . 7.10 

♦KBDY 

R2 

6 . 2 . 16 . 10 . 1.2 

2 

400001 

6.2.l6.7*lt 

4XPIPA0 

R1 • R2 

6.2.16.10.1.3 

3 

400002 

6.2.16.7.10 

♦HBDZ 

R2 

6.2.l6.10.1.k 

* 

400002 

6 . 2 . 16 . 7.10 

-XPIPAG 

R1 • R2 

6.2.16.10.1.5 

5 

400002 

6 . 2 . 16 . 7.10 

-max* 

ADIAX 

R2 

6 . 2 . 16 . 10 . 1.6 

6 

400003 

6.2.16.7.14 

-KBDX 

R2 

6.2.16.10.1.7 

7 

400003 

6.2.16.7.10 

4ZPIPA0 

R1 . R2 

6 . 2 . 16 . 10 . 1.8 

8 

400004 

6 . 2 . 16 . 7.10 

4NBDY 4 
ADSRAY 

R2 

6.2.16.10.1.9 

9 

40000k 

6.2.16.7.M 

-ZPIPAO 

HI • R2 

6.2.16.10.1.10 

10 

40000k 

6.2.16.7*14 

4NBDZ 4 

AD1AZ 

R2 

6 . 2 . 16 . 10 . 1.11 

u 

400005 

'6.2.16.7.10 

♦YPIPAO * 

R1 . R2 

6.2.16.10.1.12 

12 

400006 

6.2.16.7.0# 

-YP1EA0 

R1 . R2 

6.2.16.10.1.13 

13 

400007 

6.2.16.7.00 

-VBX3K 4 
•707AD8RAZ 

02 ~ f . 

6 . 2 . 16 . 10 . 1 . 1 k 

lk 

400008 

6.2.16.7.10 

•707 (-IBDB- B2 

NB0Y) 4 .5 (ASXA&-ABXAY) 

4*5 (ADSBAY 4 AJJBRAZ) 

6.2.16.10.1.15 

15 

400009 

6 . 2 . 16 . 7.10 

-OBOE 4 
•707AD8RAZ 

02 

6 . 2 . 16 . 10 . 1.16 

16 

400010 

6.2.16.7.00 

•707(NBOY - 

R2 


NBDX) ♦ .5 (AWAY - 
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6.2.16.10.2 Obtain data from last historical HUG and PIPA test and complete Table Xt-i. 



TABLE X 1 . 1 





PARAMETER | 

UNITS 

RECORDED VALUE ] 



NBDX 


meru 





NBDY 


meru 



• 


NBDZ 


meru ' 





ADSRAX 


meru/g 





ADSRAY 


meru/g 





AD8RAZ 


meru/g 





ADIAX 


meru/g 





ADIAY 


meru/g 





A DIAZ 

- 

meru/g 





X PIPA S. F. Error 

PPM 





Y PIPA 8. F. Error 

PPM 



. . ■ 


Z PIPA 8. F. Error 

PPM 





X PIPA Bias 


em/sec 2 





Y PIPA Bias 


cm/sec 2 



t 


Z PIPA Bias 


cm/sec 2 




6.2.16.10.2 Obtain data from the seoood last historical DUG aed PIPA test aad complete 1 

I Table X|-j. 







* 

TABLE Xft-2 



• 

PARAMETER 

UNITS 

RECORDED VALUE 


* 


NBDX 


meru 





NBDY 


meru 





NBDZ 


meru 





ADSRAX 


meru/g 





ADSRAY 


meru/g 





ADSRAZ 


meru/g 





ADIAX 


meru/g 

* 
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6.2.16.10.4 Obtain data from the third laat historical 1RIG and PIPA test and.complete 
Table X. 

TABLE X|. s 

f (parameter (units f recorded value 1 ? 


PARAMETER 

UNITS 

NBDX 

meru 

NBDY 

meru 

NBDZ 

meru 

AD6RAX 

meru/g 

ADSRAY 

meru/g 

ADSRAZ 

meru/g 

ADIAX 

meru/g 

ADIAY 

meru/g 

ADIAZ 

meru/g 

X PIPA ft. f. Error 

PPM 

Y PIPA ft. F. Error 

PPM 

Z PIPA 8. F. Error 

PPM 

X PIPA Bias 

cm/sec 2 

Y PIPA Bias 

cm/sec 2 

Z PIPA Bias 

cm/sec 2 
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NUMBER • 

-KviiiOm Litm- 


1 1 1 1 1 r~T~ 


EAII 


6.2. ie. 10.5 Compute the PIPA 8cale Factor error in parte per mill Ion and record in 
Table X. 

rl.OOOOOol l ® 6 


a. PIPA S. F. Error * 

b. X PIPA 8. F. Error - 
o. Y PIPA 8. F. Error « 

d. Z PIPA 8. F. Error « 


t Q local A 

♦PI PAG - 


(-PIPAG) 


-1.000000 




r (2 local g) __ 

J^line 2 - line 4 

rajocsua - 1(00 ooor ■ il 10# 

[jine 11 - line 12 t J 

rm .. ~ - 1 . 0000 J 10 

^ line 7 - line 9 J 


The PIPA 8. F. Error shall not exceed a 1900 PPM. 

6.2.16.10.6 Compute the PIPA Bias in cm/sec 2 and record in Table X|. 

2 

s. PIPA Bias « +PIPAG + (-PIPAG) - _._cm/sec 

2 

b. X PIPA Bias - line 2 + line 1 - 
2 

♦ 

o. Y PIPA BUs - line 11+ line IX - 
2 


d. Z PIPA BUs - line 7 -t- line 9 - 

• 2 

The PIPA BUs shall not exceed *2.28 cm/sec 2 . 

6.2.16.10.7 Calculate NBD, AD6RA, and ADIA and record in Table Xi. 

a. NBDX - -(line 6) - 
NBDY - line 1 * 

NBDZ - line 3 - 

NBD shall not exceed *15 mem. 

b. AD6RAX - (line 13 - line 61 - 

.707. 


ADSRAY - line 8 - line 1 * 


ADSRAZ - line 15 + line 1 a 
.707 


ADSRA shall not exceed *40 meru/g. p^| m 


J 




xj <r 
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e. ADIAX - line 5 - line 6 -* 

ADIAY - line 16 - .707 (NBDY-NBD: 

A DIAZ * line 10 - line 3 « 

AD1A shall not exceed ±100 meru/g. 

TABLE X| 



rform the following calculations far each term in Table X|, and record 
results in Table D. 

- |*t-i - *t| 

I>2 - IX,-! - X, | ♦ |X,_, - X^ 

D S - |*t-S - *l-*| * |*M * *l-l| + |*1-1 * *ll 
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X| * data point juat obtained 
X|.^ • last historical data point 
X |_2 * second last historical data point 
X|_g - third last historical data point 


NOTE: D} calculations begin with the first data point 

after IS 8 Pre-Vlb; D 2 calculations being with the 
; seeohd data point after 188 Pre-Vlb; 1)3 calculations 
begin with the third data point after Pre-Vlb. 


PARAMETER 


NBDX 

NBDY 

NBDZ 

AD 6 RAX 

AD 6 RAY 

ADSRAZ 

AJD1AX 

AJD1AY 

ADIAZ 

X PIPA 8 . P. Error 

Y PIPA a F. Error 
Z PIPA a F. Error 
X PIPA Bias 

Y PIPA Bias 
Z PIPA Bias 



6.2.16.10.9 Failure to meet the above criteria shall result In retest according to paragraph 
6.4.2. 
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6.2.17 

6.2.17.1 

6.2.17.2 


6.2.17.3 


6.2.17.4 

6.2.17.5 


APOLLO G*N Specification 
ND1002325 REV L 


8XT-NB-IMU Fine Alignment Test 

Perform Master Initialisation 6.2. 5.3 before proceeding. 


Prior to performing this test, the GftN Installation Qualification fixture shall 
be installed on the supporting fixture and adjusted to permit proper operation 
of the GAN optics. The azimuth supplied by the azimuth autoset (Optical 
Reference No. 1) shall br known to *30 minutes of arc. 

NOTE: The G6N shall have had OPERATE power applied for a minimum of 
1 hour. Set the G/N POWER-OPTICS switch to OPTICS. Verify 
that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0*3.0 VDC. 
Verify that the OPTX 28V 800 cps 1% zero (CG1211) and OPTDC 28V 
800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 - AAAAA. 

If the recorded value is within any of the sets of limits given in Table 1 
proceed with the test. If the recorded value is NOT within any of the sets 
of limits wait 30 minutes and then repeat this step. 


TABLE I 


MIN VALUE 
00000 

< 

AAAAA 

< 

MAX VA] 
03242 

04000 

< 

AAAAA 

< 

07242 

10000 

< 

AAAAA 

< 

13242 

14000 

< 

AAAAA 

< 

17242 

20000 

< 

AAAAA 

< 

23242 

24000 

< 

AAAAA 

< 

27242 

30000 

< 

AAAAA 

< 

33242 

34000 

< 

AAAAA 

< 

37242 


Enter the following sequence into the Lower Equipment Bay (LEB) D6KT. 


n. VERB 41 NOUN 20 ENTER 
b. +00000, ENTER 
O. +00000, ENTER 
d. +00000, ENTER 

On the G6N Indicator Control Panel set the following switches to the position 
indicated. 


n. OPTICS TEL TRUN to SLAV* to SXT 
b. OPTICS COUPLING to DIRECT 
e. OPTICS SPEED to LO 
d. OPTICS MODE to MAN 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero as 
indicated by the TP AC. 8et OPTIC8 ZERO to ZERO. 


6.2.17.5.1 
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6.2.17.1 


6.2.17.7 


6.2.17.6 


6.2.17.6 


6.2.17.16 


6.2. 17.lt: 


Enter the blowing into the DSKY; 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXY 

Enter the following Into the DSKY 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY*, ENTER where Y 1 la determined by Table II and XXXX la that 
recorded fn 6.2.17.9. 

TABLE n 


Y (From 6.2.17.9) 


A. 


H 

A 

Jl 

A 

7 

_x:_ 

jA 

JL 

[2 

a 

UL 

Jj 

LH 

JL _ 


Initiate the teat by entering the following aequenoe Into the LEB DSKY. 

a. VERB 67, ENTER . 

b. 00003, ENTER 

Observe VERB 06 NOUN 61 fiaahlng on the DSKY. The following data la 
displayed ta R1 and R2 on the DSKY. , 

a. R1 - 4-13500 

b. R2 • 4-xauxxx (8tte Latitude from Table I) 


TABLE I 


Teat Site 
NAA 
. MILA 
MSC 


Latitude 

4-33.922 

4-28.516 

4-29.556 


If the data displayed la correct enter VERB 33 ENTER into the DSKY. If the 
value displayed la other than -413500 In R1 and the oorrect 8lte Latitude In R2, 
correct the data by entering the following aequenoe into the DSKY. 

a. VERB 21, ENTER 

b. -413500, ENTER 
e. VERB 22, ENTER 

d. 4-xx.xxx, ENTER (4-xx.xxx ■ Site Latitude from Table I) 

e. VERB 33, ENTER 

Observe VERB 21 NOUN 30 flashli* on the DSKY. Enter the following 
aequenoe Into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 
O. +00001, ENTER 
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BAGS 


J 


6.2.17.12 

Observe VERB 06 NOUN 61 flaahti* on the DflKY. The foUowii« data ehall 
be displayed in Rl, R2 and R2. 


a. Rl ■ + xxx. xx (Ynb Azimuth) 

b. R2 ■ ixx. m (Ynb Elevatio^ 
e. R3 - 00001 

6.2.17.12 

If the data diepUyed is correct enter VERB 32 ENTER tnto the D6KY. If HI 
and R2 do not contain the oorrect YNB azimuth and elevation, oorrect the 
data by entering the following sequence into the DflKY. 


a. VERB 24, ENTER 

b. +XXX.XX a 002.00 degreee, ENTER (Ynb azimuth) 
e. ♦xx. xxx a 02.000 degreee, ENTER (Y^ elevation) 
d. VERB 33, ENTER 

6.2.17.14 

Observe VERB 06 NOUN 61 flashing on the D6KY. The following data shall 
be displayed in Rl, R2 and R3. 


a. Rl * +xxx. xx (Z^ Azimuth) 

b. R2 ■ axx. xxx (Znb Elevation) 

0. R3 - 00002 

6.2.17.16 

t 

If the data displayed is correct enter VERB 33 ENTER into the D6KY. If Rl and 
R2 do not contain the oorrect Znb azimuth and elevation, oorrect the data by 
entering the following sequence into the DflKY. 


a. VERB 24, ENTER 

b. axxx.xx a 002.00 degrees, ENTER (Znb Azimuth) 
e. axx. xxx a 02.000 degrees, ENTER (Znb elevation) 
d. VERB 33, ENTER 

6.2.17. 16 

Observe VERB 06 NOUN 61 flashing on the DflKY. The followii* data shall be 
. displayed iaJU, R2 and R2. 


a. Rl m a xxx. xx (Target 1 Azimuth) 

b. R2 « axx. xxx (Target 1 Elevation) . 
e. R3-00001 

6.2.17.17 

If the data displayed is oorrect enter VERB 32 ENTER Into the DflKY. If Rl and 
R2 do not contain the correct azimuth and elevation for Target 1, correct the 
data fay entering the following sequence into the DflKY. 


a. VERB 24, ENTER 

b. +xxx.xx a 000.10 degrees, ENTER (Target 1 Azimuth) 
o. axx. xxx a 00.010 degrees, ENTER (Target 1 Elevation) 
d. VERB 32, ENTER 

6.2.17.16 

Observe VERB 06 NOUN 61 fla*hti« on the DflKY. The followti* data shall be 
displayed in Rl, R2 and R3. 


a. Rl ■ +xxx.xx (Targets Azimuth) 

b. R2 ■ axx. xxx (target 2 Elevation) 

c. R3 - 00002 


26N 




6.2.17.19 

6.2.17.20 

6.2.17.21 

6.2.17.22 

6.2.17.22 

6.2.17.24 

6.2.17.26 

6.2.17.26 
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If the data displayed Is connect proceed to 6.2.17.20. If R1 and R2 do not 
contain the connect azimuth and elevation for Target 2, correct the data 
by entering the following sequence into the D6KY. 

a. VERB 24. ENTER 

b. axxx.xxa000.10 degrees, ENTER (Target 2 Azimuth) 
e. axx. xxxaOO. 010 degrees, ENTER (Target 2 Elevation) 

Set the OPTICS ZERO switch to OFF. .Enter VERB 92, ENTER into the D8KY. 


When the D8KY displays VERB 51 NOUN 30 flashing and R1 - 00001, set the 
OPTICS MODE switch on the GIN Indicator Control Panel to CMC. The CMC 
will align the SXT to the Target 1 position. When the alignment is complete 
as o bser v ed by no further movement of the Telescope Panel Angle Counters 
(TPAC), set the OPTICS MODE switch to MANUAL. 

Using the Optics Band Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 

When the DflKY displays VERB 61 NOUN 90 flashier and R1 - 00002 set the 
OPTICS MODE switch to CMC. The CMC will align the SXT to the Target 2 
position. When alignment is complete as obse r ved by no further movement 
ef the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Option Hand Controller, align the SXT StLOS with Target 2 and* 
press the MARK pushbutton. If satisfied ttott the MARK was good press the 
INTER p us h button. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repedt this step. 

NOTE: The following two MARKS must be performed as quickly as possible. 
In no case shall the time betw ee n the first and second MARK exceed 
two minutes. 

After 90 seconds observe the D6KY for VERB 51 NOUN 30 flashii* and 
R1 - 00001. Set the Optics Mode switch to CMC. The CMC will align die 
8XT to the Target 1 position. When the alignment is complete as observed 
by no further movement of the Telescope Panel Angle Counters (TPAC), set 
the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 


nr! 
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6.2.17.27 When the D8KY dtsplays VERB 61 NOUN 30 flashing and R1 - 00002 set 
the OPTICS MODE switch to CMC. The CMC will align the SXT to the 
Target 2 position. When alignment Is complete as observed by no further 
movement of the TPAC, set the OPTICS MODE switch to MANUAL. 

6.2.17.26 Ushqc the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press 
the ENTER pushbutton. If not satisfied with the MARK press the MARK 
REJECT pushbutton and repeat this step. 

i.'t afe'i- j €.».!» ^ *• 

6.2.17.29 In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DSKY and 
the test results shall be displayed. R1 and R2 on the DSKY shall display the 
misalignment of one of the horizontal PIPA's In arc seconds (R1 • whole, 

R2 - fractional). Record R1 and R2. (See Table n for PIPA displayed). 

6.2.17.36 Enter VERB S3 ENTER Into the DSKY. When VERB 06 NOUN 66 flashes, R1 
and R2 on the DSKY shall display the misalignment of the second horizontal 
PIPA In arc seconds (R1 whole, R2 fractional). (See Table n for PIPA 
displayed.) Record R1 and R2. 

6.2.17.31 Enter VERB 34 ENTER Into the DSKY to terminate the test. Watt 6 seconds. 

6.2.17.32 Repeat steps 6.2.17.3 and 6.2.17.6 through 6.2.17.31 substituting No. 00002 
In 6.2.17.11. a. 

6.2.17.36 Enter the following Into the DSKY. 

a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER 
C. 400000, ENTER 

d. 400000, ENTER 

e. 400000, ENTER 
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Table H. 


SM Orientation 

Horiaontal Misalignment Component 

*SM 

y sm 

Z SM 

6.2.17.26 

6.2.17.20 

UP 

8W 

SE 

y 8M 

Z SM 

SE 

SW 

Mi 

*SM 

Y 8M 

8E 

UP 

SW 

X SM 

Z SM 


• Position 2 Is not run in the Spacecraft because of (HMBAL LOCK con¬ 
siderations. 

6.2.17.94 Set the Q/N POWER-OPTICS awitoh on the LEB lighting Control Panel to OFF. 
6.2.17.26 Calculations 

6.2.17.26 . 1 a. Y 8M misalignment - ( ) R1«R2 

b. ZgM wieallgnment ■ ( ) R1»R2 

c. Xgii misallgmeent • ( ) R1-R2 

d. Ysm misalignment - ( ) R1-R2 

6.2.17.26.2 Enter the latest raluee from 6. 2.16 IMU Perform woe Test, 

a. X PIPA bias * ___ om/seo 1 


a. X PIPA bias * _ 

b. Y PIPA bias • a 
e. Z PIPA bias - 


_om/eeo* 

em/seo6 


d. t^-aionr ptpa blast - a re see. 

a. 6 y - 210 (Y PIPA bias)- ___wo esc. 

f. 6,-210 (Z PIPA biael — a rc see. 

6.2.17.26.2 a. Y SM misalignment (Bias oorreoted) - 6.2.17.24. la - # y - . 

b. Z SM misalignment (Bias oorreoted) - 6.2.If.24.1b - 

e. *SM misalignment (Bias oorreoted) ■ 6.2. 16. 24. lo - 6 X ■ „ 
d. Y 8M Misalignment (Bias oorreoted) - 6.2. If. 24. Id - 4y ■ . 


. mro seo. 
, are seo. 
are see. 


6.2.18.1 


The SM misalignments in each orientation, enlkding P9A bias, ahaRnot 
ea to ee d ei66 are eeoonds. 

Oyrooompassing Test ^ 

NOTE: Perform Master Initialiaation 6.2.8.2 before proceeding. 

Sat the G/N POWER-OPTICS Switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +26 VDC OPTIC8 OPERATE BUS (CO 1630) is +28.0*2.0 
VDC. Verify that OPTX 26V 600 ops 1% aero (CO 1211) and OPTX 28V 800 ops 
6%* 90*h (CG 1212) are not flashing on the CRT. 


tn 






6.2.18. 

6.2.18. 


6.2.18. 

••2.18. 

8.2.18. 

6.2.18. 

6.2.18. 

6.2.18. 

6.2.18. 
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Enter the following into the D6KY. 

r. VERB 01 NOUN 01 t ENTER 
b. 00362, ENTER 
Record R1 - XXXXY 

Enter the following into the D6KY. 

r. VERB 21 NOUN 01, ENTER 
b. 00362, ENTER 

o. XXXXY 9 , ENTER where Y 1 te determined by Table IT and XXXX la that 
recorded in 6.2.18.2. 


Table H 


Y (From 6.2.18.2)1 0 

z 

A 

A 

J. 


A 

7 

Y* 1 2 

u3 

LH 

JL 

Ll 

UJ 

LA 

Li_1 


4 Enter the following sequence into the K-Start, pressing ENTER pushbutton after 
each entry. 

a. VERB 57, ENTER 

b. 00006, ENTER 

6 System ahall advance to G y rooompaaa System Teat and display 01 on the CRT 
program diaplay. * > 

6 On the CRT observe VERB 06, NOUN 61 flashing with some launch azimuth 
displayed in R1 ■ +nx. xx. 

6.1 If the azimuth displayed is correct proceed to 6.2.18.5; tf not, perform 
the following eequenoe: 

a. VERB 21, Press ENTER puahbu t ton 

b. +xxx.xx, press ENTER pushbutton (Correct launch Azimuth) 

7 After verifying that the correct launch azimuth is displayed in R1 on the CRT, 
Enter VERB 33 on the K-8TART and push the ENTER pushbutton. 

8 Observe VERB 06 NOUN 61 flashing on the CRT with the following displayed 
in R1 pad R2. 

a. R1 ■ <m.n, Nav. Base Azimuth (Z^g) 

b. R2 ■ Axz. zxz. Site Latitude i 

8.1 Verify the data appearing in R1 and R2 and if correct pro o ce d . If not correct, 
perform the following sequence: 

To correct Rlt 

a. VERB 21, ENTER 

b. +xxx.xx±000.50 degrees, ENTER (Z^g Azimuth) 

To correct R2: 

a. Verb 22, ENTER 

b. +xx. xxx, ENTER (Correct Site Latitude from Table 1) 
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6.2.18.9 


6.2.18.9.1 


6.2.18.9.2 

6.2.18.9.2 

6.2.18.9.4 


6.2.18.9.6 


6.2.18.10 

6.2.18.10.1 


6.2.16.10.2 


6.2.18.11 


Gyrocompaasing Stability 

Enter VERB 32, ENTER into the DSKY. On the D6KY obaerve the PROGRAM 
diaplay change to 05 after approximately 90 aeconda. Approximately 5 
minutea later obaerve the PROGRAM diaplay change to 02. When PROG 
diaplay changea to 02 reoord time aa Tq. 

120 minutea after Tq record the Outer, Inner and Middle CDU Glmbal 
anglee from the CRT. 

Repeat above atep every 5 minutea for the next 60 minutea. 

The peak-to-peak spread of the outer glmbal angle ahall not exceed 0.12 
degreea. 

The peak-to-peak spread of the Inner and Middle glmbal angles shall not 
exceed 0.06 degrees. 

Gyrocompaaaing Accuracy 

Ualig the OPTICS CONTROL 8TICK *nd a convenient CONTROLLER SPEED 
switch setting, carefoily slew the SXT Trunnion to within +5 degreea of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Between 175 
minutea and 190 minutes from Tq set the OPTICS ZERO switch on the G&N 
Indicator Control Panel to ZERO. 

Enter the follow tog into the DSKY. 

a. VERB 21 NOUN 02 ENTER 

b. 02663 ENTER 

e. +XXX.XX*000.01 ENTER (Target No. 1 As) 

d. Press ENTER Pushbutton 

e. 02664 ENTER 

f. +XXX.XX + 000.01 ENTER (Target No. 2 As) 

g. Press ENTER Pushbutton 

h. 02665 ENTER 

i. +00.000 ENTER (Target No. 1 EL) 

). Press ENTER Pushbutton 

k. ' 02666 ENTER 

U +00.000 ENTER (Target No. 2 EL) ^ 

On the G&N Indicator Control Panel set the OPTICS ZERO switch to OFF, 
set the OPTICS MODE switch to MAN and the OPTICS SPEED switch to HI. 
Drive the St LOS to the approximate position of Target No. 1. Set the 
OPTICS SPEED Switoh to LO. 

NOTE: Read the following 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible. 

After 160 minutes from Tq enter VERB 52 into the K-Start. Press the ENTER 
pushbutton. Observe the PROGRAM display on the CRT change to 03. 


A- 


Page 118 



north American aviation, inc. APOLLO GAN Specification 

■PACKand INFORMATION SYSTEMS DIVISION ftA04OK DPI/ 9 

t««(4 LAMWOOO UVD . DOWNEV. CAtlfOUNU PiyiU«40^0 A&V fa 


COOK I DENT. NO. 039S3 
I REVISION LETTED” 


6.2.18.13 


6.2.18.14 


When VERB 06 NOUN 61 flash on the CRT and DSKY’s, insure that R1 
and R2 display Target 1 azimuth and elevation. 

a. R1 * '♦'xxx. xx (Target 1 azimuth) 

b. R2 ■ +00.000 (Target 1 elevation) 

Verify the data appearing in R1 and R2 and if correct, proceed. If not 
correct, perform the following sequence. 

a. VERB 24, ENTER 

b. +xxx. XX *000.01, ENTER (Target 1 azimuth) 
o. +00.000, ENTER (Target 1 elevation) 

After die correct readings for R1 and R2 are verified, enter VERB 33 
into the K-8tart. Press the ENTER pushbutton. 

When VERB 06 NOUN 61 flash on the CRT and D6KY*s, insure that R1 
and R2 display Target 2 azimuth and elevation. 

a. Rl - +xxx. xx (Target 2 azimuth) 

b. R2 ■ +00.000 (Target 2 elevation) .. » 

Verify the data appearing in Rl and R2 and if correct proceed. If not 
correct, perform the following sequence. 

a. VERB 24, ENTER 

b. +xxx. xx±000.01, ENTER (Target 2 azimuth) 
o. +00.000, ENTER (Target 2 elevation) 


J 
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"Mill r-r- 

PACE 


6.2.18.17 


6.2.18.18 


6.2.18.19 


6 , 2 , 18.29 


6.2.18.21 


6.2.18.22 


6 . \i. 13 . 'A 

6.2.18.23 


6.2.18.24 


After the correct readings for R1 and R2 are verified enter VERB 33 
Into the K-Start. Press the ENTER pushbutton. 

Using the Optics Hand Controller, align the SXT StLOS to target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good, proceed. 
If not satisfied with MARK, press the MARK REJECT pushbutton and 
repeat the step. 

Set the OPTICS SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT StLOS to the a pp ro ximate position of Target No. 2. 

Set the OPTICS SPEED switch to LO. Using the Optics Hand Controller, 
align the SXT StLOS to Target 2 and prase the MARK pnskfcatton.. If 
satisfiedthat the MARK was. good, press the ENTER pashbattoK. Easts 
satisfied, press the MARK REJECT pushbutton and repeat this step, 


On the CRT observe the following data displayed: 

a. VERB 06 NOUN 60 

b. R1 - a xx. xxx (X gyro elevation error, degrees) 
o. R2 ■ * xx. xxx (Y gyro elevation error, degrees) 
d. R3 ■ * xx. xxx (Z gyro axlmuth error, degrees) 

Reoord Rl, R2 and R3. 

Enter VERB 34 into the K-Start. Press the ENTER pushbutton. Observe 
the PROGRAM display on the CRT and DSKY'a indicate 02. Using the 
OPTIC8 CONTROL STICK and a oOnvenleat CONTROLLER SPEED.switch 
setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC (Telesoope Trunnion slaved to 8XT).t JBst the OPTICS 
ZERO switch on the GftN Indicator Control Panel to ZERO. 

Knt* -r V K' i ri 41 Nr»FM 2f; Inti* {h,. K*-'> £h.- F> r 
Enter VERB 36 into the Restart,: Press the ENTER puahbUttonwc :-n 
r •• .<• a- tV- : ,'l-i R>».' Or.JOi- r« thj i 

Enter VERB 41NOUN. 20 into the K-Start. Press the ENTER pushbutton. 
Enter 400000 into the K-Start three times. Press the ENTER pushbutton, 
after each entry. 8et the G/N POWER OPTICS Switch on the LEB Lighting 
Control Panel to OFF. 
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6.2.18.25 Data Sheet 


To 

To^lS 
To ♦SO 
To ♦IS 
To+60 
To+75 
To +90 
To ♦lOS 
To+120 
To ♦ISS 
To ♦ISO 
To ♦ISS 
To ♦140 
To^l45 
To ♦ISO 
To ♦ISS 
To ♦ioo 

Tories t 

To ^170 
To ♦m 
To ♦lM 

NOTES: 1. Record CDU angles at times indicated. (T 0 is the time 
at the staxt of test - Prog 02) 

2. The 2 hr data (T 0 +120 minutes) is baseline. 

Tolerance: Tolerance is 0.00*0.06* delta from 2 hr baseline for CDUX, 

ap ri o. 00*0.03* delta from 2 hr baseline for CDUY 6 CDUZ for 
tbs 120 minute to 180 minute recordings only. 


6.2.18.25.1 


Step Parameter Recorded Value. 

6.2.18.21 X Gyro Elevation Error *R1 degrees 

Y Gyro Elevation Error *R2 degrees j 

Z Gyro Azimuth Error *R3 degrees 


6.2.18.26 Calculation Sheet 

6.2.18.26.1 Record tbs most recent values of the following coefficients from 6.2.16, 

IMU Performance Test. 


a. NBDX-0 ) _ 

b. NBDY - < > — 
C. NBDZ - < ) _ 

d. ADIAZ - ( ) _ 

e. AD6RAY - < ) 
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6.2.18.26.2 Perform the following calculations. (Cor X functions are provided In Table L) 

a. D (wt) - NBDZ ♦ ADIAZ 

D (r»rt) ’ < >- 

b. D lb (Lunch Ac) NBDX + 

'****' Cat (Launch Ac) NBDY + ADSRAY 

. g _ „ tfjS n 206 

(wrt) "(vert) » cos}* (east) x cos/. 


*(wrt) “ < ). 


.degnM 


Location Latitude X Coa X- 

% 

NAA 33.921 0.82985 

MILA 28.516 0.87868 

MSC 29.556 0.86993 

6.2.18.26.3 Perform the following calculations using the recorded data from 6.2.18.25 
and 6.2.18.26.2. 

a. Z Gyro azimuth error 3 hrs (corrected) - line 3 - #<vert) 

Z Gyro azimuth error 3 hrs (corrected) ■ corrected 

Z Gyro azimuth error (corrected) shall be 0.00*0.573 degrees. 


b. X Gyro elevation error (3 hr) ■ lji 
X Gyro elevation error (3 hr) ■_ 


.degrees 


c. Y Gyro elevation error (3 hr) ■ line 2 

Y Gyro elevation error (3 hr) * __degrees 

The X and Y Gyro elevation errors shall be 0.00*0.045 degrees. 


CMC Voltage Margin Test 

Verify that the GIN IMU HTR MNA and MNB breakers are engaged, computer 
MNA and MNB breakers are engaged, IMU MNA and MNB breakers are not 
engaged, and tbs GIN Power-IMU switch on the LEB Lighting Control Panel 
is In the OFF position. On K-148, enter VERB 36 ENTR. 

On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

CAUTION: During the performance of this test the +4 VDC CMC Power 

Supply shall not be operated at less than +2.5 VDC or greater 
than 5.2 VDC (CG 1030). The +14 VDC CMC Power Supply 
shall not be operated at less than +8.5 VDC or greater than 
♦17.0 VDC (CG 1020). Rotate the LEB LTS NUMERICS SEL 
to approximately center position. Decrease to absolute m inim u m 


J 
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0.2.19.3 discernible lighting. 

(CODE) 

. NOTE: The Indication of tike CMC Power Supplies on CRT may be 

disregarded for this test. The charts in Table I may be used to 
determine approximate values for the "XX. X" values of C-156 
voltage dial settings corresponding to various power supply voltages. 
6.2.19.2.1 Into R-153. insert 1100. Verify and execute. 

6.*2.‘l9J6 Units R-154’, insert 0001. Verify and execute. 

6.2.19.4 Insert In C-156, -040001244 and execute. Verify on CRT that GV0116 Is 
between -3.0 and -6.0 vdo. 

6.2.19.6 Insert in C-156 -050001234 and execute. Verify on CRT that OV0106 Is 

b et we en -4.0 and -6.0 vdo. 

6.2.19.6 Units R-154* Insert 0111. Verify and execute. 

6.2.19.T Observe CO 1020, +14 VDC Power Supply, and CO 1030, +4 VDC Power 

8upply on CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting each C Start 
entry urtil CG 1020 is 12.1 t +0.1, -0.0 vdc and CO 1030 is 3.40, +0.03, 
-0.00 vdo. 

6.2.19.6 Initiate CMC Self Check by Inserting the following In K-148. 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 

c. 77777, ENTER ' 

Watt 200 seconds. 

6.2.19.9 Insure that the DSKlT RESTART lamp does not light, and that 

a. VERB 05 NOUN 31 

b. Rl-01102 

does not appear on D6KY. 

6.2.19.9.1 Into R-154, Insert 0101. * Verify and execute. 

6.2.19.10 Set INHIBIT VOLTAGE FAIL switch to OFF on PSAAM. J 

Verify that DSKY RESTART lamp is lighted. Disregard other D8KY 

I Indications. If RESTART lamp does not light, repeat 6.2.19.3. Verify • 

CMC Warning master alarms are lighted. 
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6.2.19.11 


6.2.19.12 
6.2.19.12 

6.2.19.14 

6.2.19.15 


6.2.19.16 


6.2.19.16.1 
6.2.19. IT 


6.2.19.16 


Set INHIBIT VOLTAGE FAIL switch to ON, on P8AAM. Insert Into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER % 

0. 77777, ENTER 

Units R-154, Insert 0001. Verify and execute. 

bieert In 0156 +108001244 and execute. Verify on CRT that GV0116 Is 
between +0.8 and +11.8 vdc. 

Units R-154, Insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC Power fripply on CRT. Repeat 6.2.19.12 
through 6.2.19.14 adjusts the C Start entry until CG 1020 is 16.4, +0.0, 
-0.1 vdc. 

Press ERROR RESET on K-148. Walt 200 seconds. Ensure that the D8KY 
RESTART lamp does not light and that; 
a. VERB 05, NOUN 91 
P fcl - 01102 v 

does not appear on DSKY ■ * 

tMb *-154, Insert 0011> * Verify and execute. 

Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 
IMniilMetet)alarms**• tinted. * ^ -3.17 meas^mr ; ; 

I'O 7uav a: rdAAa* isferUK?* va st e st' r, 9‘ tn . 

Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148? 


6.2.19.19 

6.2.19.20 

6.2.19.21 

6.2.19.22 

6.2.19.22 


a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
C. 77777, ENTER 

Units R-154, liwert 0601. Verify and tsoeute. 

Insert in 0156, +092001224 and execute. Verify on CRT that GV0106 Is 
between +6.2 and +10.2 vde. 

Halts Jb»lS4, Ineart-OttW Verify and assents* ;. 

Observe CG 1020, +4 VDC Power ftipply on CRT. Repeat 6.2.19.19 through 
6.2.19.21 a4)ustii« the C Start entry until CG 1020 is 4.60, **0-00. -0.02 vdc. 

Press ERROR RESET os K-146. Watte 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that: 


a. VERBS* NOUN 31 

b. Rl-01103 does not appear on DSKY. 

6.2.19.23.1 Into R-154, insert 0101. Verify and execute. 
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6.2.19.24 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other BSKY indications. Verify CMC’ 
Warlike master slants art lighted.' t ■ v.t.ma 

. tv. u •w-j ia* *.■**» *• uaterd •>? CI^T. 


6.2.19.25 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148» 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 77777, ENTER. 

9.2.19.26 Units R-154, iiwert 0001. Verify and execute. 

6.2.19.27 Insert in C-156, -040001244 and exooute. Verify on CRT that GV0116 Is 
between -2.0 and -6.0 vdc. 

6.2.19.28 Units R-154, insert 0111. Verify and exooute. 

6.2.19.29 Observe CG 1020, +14 VDC Power Supply on CRT. Repeat 6.2.19.26 through 
6.2.19.28 a^ustiig the C Start entry until CG 1020 is 12.1, +0.1, -0.0 vds. 

6.2.19.30 Press ERROR RESET on K-148. Wait 200 seoonds. Ensure that the DSKY 
RESTART lamp does not light and that: 

a. VERB 06, NOUN 31 

b. Rl-01102 

does not appear on DSKY. 

6.2.19.30.1 Into R-164, insert 0011. Verify and execute. 

6.2.19.31 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 

RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 
Waraisymestetf alarm are lighted.^ r.:<**.vjiir.g -O 

suo OU iiwa» » v' CRT. 

6.2.19.32 Units R-154, insert 0000. Verify and execute. 

6.2.19.33 Terminate CMC Self-Check by inserting into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 00000, ENTER 

6.2.19.34 Ensure that CO 1020, +14 VDC Power Supply Indication is 414.0, *0.4, and 
that CG 1030, +4 VDC Power Supply i ndi c a t ion is +4.00*0.20 VDC on CRT. 


ifff 125 
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6.2. St. 2.b Obssrve on CRT 


». Ttt 

b. R1 
e. R2 
d. R3 
••■OAR 


KOI 


Hashing 

•*00385 

-00385 

•*00385 

OTP 


6.2.SO.2.5 Record CRT indications 

a. 00 2279 ROLL AIT 0RGR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU SAC OUT 
. e. 00 22*9 XAW ATT «R0R - CDU RAC OUT 


6.2.20.2.6 Insert in KlbS 
a. VERB 33, 

6.2. St. 2.7 Observe on CRT 


,Aft. Ota*. St 
-k 06*0.06 
♦t.ttt*«t 


«. TN 

b. R1 
C. R2 
d. R3 


R01 

40038*1 

-0038** 

40038 b 


Flashing 
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6.2.SO .2.8 Record CRT indications 

*. 00 2279 ROLL ATP ERROR - CBU DAC OUT 45/f>«±0.«dVHM8 eo ; 

b. 00 2219 PITCH ATT ERROR - CBU DAC OUT -6.06*0.66 VitMS-csa 

e. 00 2249 XAtf ATT ERROR - CBU DAC OUT +6.06*0-.66 VRM8 ecs 

6.2.19.2*9 Insert in KLkS 

ft. VERB 81, BIVTBt 

6.2. IQ. 2.10 Observe on CRT 


a. 

▼ 99 , 101 

Flashing 

b. 

R1 

400160 

c. 

R2 

-00160 

d. 

R3 

400160 


6.2.10.2.11 Record CRT indications 


1 


a. 00 2279 

b. 00 2219 
e. 00 2249 


ROLL ATT ERROR - CBU DAC OUT 
FITCH ATT ERROR - CBU DAC OUT 
TAW ATT ERROR - CBU DAC OUT 


6.2.19.2.12 Insert in KU8 


+«.1I±*.27?VRMR-3 
<4,11*9.27 VRMa^o • 
+9;11*9;1TVH14B- 1 


a. VERB 33, KTOR 
6.2.19.2.13 Observe on CRT 


a. 

V 99 

■01* 

Flashing 

b. 

R1 


*•00135 

c. 

R2 


-00135 

d. 

R3 


*♦00135 


6.2.19.2.14 Record CRT indications 


a. 

00 

2279 

ROLL ATT ERROR - CBU DAC OUT 


b. 

00 

2219 

PITCH ATT ERROR - CBU DAC OUT 

-X.-7S*(h23 VR»*8- -' J 

c. 

00 

2249 

TAW ATT ERROR - CBU DAC OUT 

' «;T8±o.a vrmB ’ r 


6.2.19.2.15 Insert in KL48 


a. VERB 33, EHTER 
6.2.10.2.16 Observe on CRT 


a. V 99 

b. R1 

c. R2 

d. R3 


Flashing 

400090 

-00090 

400090- 


■01 
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6.2.90.2.17 Record CRT indications 


a. 00 2279 

ROLL ATT ERROR - CDU DAC 00T 


b. 00 2219 

PITCH ATT ERROR - COU DAC CJT 


0. 00 2249 

TAW ATT 

ERROR - CDU DAC OUT 

•W; l»±T>;l*Vltt» es 

6.2.90.2.1B Insert in CL48 




a. verb 33,. ran® 



6.2.90.2.19 Observe on CRT 




a. Mi «01 

Flashing 

mt 

b. R1 


+00000 


c. R2 


+00000 


d. R3 


-00090 

. 

6.2.90.2.20 Record CRT indications 


» 

a. 00 2279 

RQEX ATT ERROR - CDO DAC 00T 

t.OOi^QOrVmfftea 

b. 00 2219 

FITCH ATT ERROR - CDO DAC OUT 

9,00*%j0frVmR\rts 

e. 00 2249 

* 

TAW ATT ERROR - CDO DAC OCT 


6.2.99.2.21 Insert in K148 




a. VERB 33, 

nrra 


• * 

6.2.99.2.22 Observe on CRT 



l 

a. ?N 

901 

Flashing 


b. R1 


-00090 


c. R2 


+00090 


d. R3 


-00135 


6.2.99.2.23 Record CRT indications 

* 


. . a, 00 2279 

ROLL ATT ERROR - CDO DAC^OUT 

-l,lf*0.15VH9l6'^ 

b. 00 2219 

PITCH ATT ERROR - CDU DAC OUT 

+14H9.irVm» ^*8 

e. 00 2249 

TAW ATT raROR - CDU DAC OUT 

# -I^THJMr.9^VBM9 utf3 


6.2.10.2.24 Insert in 1046 


a. VERB 33, KRTBt 
6.2.90.2.2$ Observe on CRT 


a. ¥00 

b. HI 
e. R2 
d. R3 


Flashing 

-00135 

*00135 

-00160 


R01 
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6.2.10.2.26 Record CRT Indications 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT -1.58+<L 21 VRMS „ - 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT +1,78*0, 23 VRMS*? 

O. 00 2249 TAW ATT ERROR - CDU DAC OUT -2;ll*Oi27 VKMB e - 

6.2.10.2.27 Insert In KL48 

a. VERB 33, ESTER 
6.2.10.2.26 Observe on CRT 


a. V 00 KOI Flashing 


b. R1 

-OOlbO 


e. R2 

+00160 


d. R3 

-00364 


6.2.10.2.29 Record CRT Indications 


a. 00 2279 

ROLL ATT ERROR - CDU DAC OUT 

-1,11*0,27 VRMS-s 

b. 00 2219 

FITCH ATT ERROR - CDU DAC OUT 

+1.11*0. ITVRMS^ 3 

c. 00 2249 

YAW ATT ERROR - CDU DAC OUT 

-4,Od*D.OOVRMS J ~ 

6.2.10.2.30 Insert In KL48 



a. VERB 33, 

ERTER 


6.2.10.2.31 Observe on CRT 



a. V 00 R01 * Flashing 


b. R1 

-00364 


c. R2 

+00384 

. 

d. R3 

-00385 


6.2.10.2.32 Record CRT Indications 


a. 00 2279 

ROLL ATT ERROR - CDU DAC OUT 

-0. 00+*00 VRMS s 

b. CO 2219 

FITCH ATT ERROR - CDU DAC OUT 

+0,00*0.00 VRMS -C3 

e. 00 2249 

YAW ATT ERROR - CDU DAC OUT 

* -6.00+0.00 VRMS z* 

6.2.10.2.33 Insert In K148 


* 

a. VERB 33, 

ERTER 



6.2.10.2.3*1 Observe on CRT 

a. V 00 K>1 Flashing 

b. R1 -00365 

C. R2 +00385 

d. R3 +00000 
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6.2.29.2.35 Record CRT indications 


a. 00 2279 

b. 00 2219 
e* 00 2249 

6.2.29.2.36 Xnssrt in K148 


ROX ATT SRRGR - CDU DAC OUT 
PITCH ATT ERROR - CDU DAC OUT 
XAJf ATT ERROR - CDU DAC OUT 


~S.0**0i6rVHH8 
+fe09* ft 6*78210 
0.00*6^00 VRM8 


a. 

▼ 21 HOI 

ElfTHl 

b. 

02545 

ENTER 

e. 

02637 

ENTER 

d. 

V 33 

ENTER 

Obsarva on CRT 


a. 

▼ 99 >02 

Flashing 

b. 

20 ATT 

02 

c. 

R1 

•♦00000 approxlaataly 

A. 

R2 

400000 appraxinataly 

a. 

23 

•♦00000 approxinataly 
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6.2 Mi./ TVC Test 

6.2.10.3.1 The o/l Autopilot Control and SPB Ready discretes shall ha 
applied to the O/l interface. 

6.2.10 .3.2 8et the OPTICS MOHS selector on the Indicator Control panel 
to MAS. Set the OPTICS ZERO switch to OFF. 

6.2.M«3*3 Insert in CLfcS 

a. VERB 3S t firm 

6.2.It.3.A Observe on CRT 

a. T 01 1 10 Flashing 

h. R1 XT373 

e. R3 00030 . 

6.2.11.3.5 Insert in KM 

1. V 33 wr» 

6.2. St. 3.6 Observe an CRT 



+16 .: Sett. SSafett VRM8 
-16.88-41, 11*1*00 VRMS 


a. VERB tt, 






; 
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6.2.20.3.11 Observe on CRT 


a. 

V 9* 

n 02 

Flashing 

b. 

R1 


+00384 

c. 

R2 


-00384 

d. 

R3 


400003 

e. 

NO ATT 


OPP 


6.2.20.3.12 Record CRT indications 

a. 00 3722 TRUNNION CDU DAC OUTPUT <tHL12*1.00 VRMS 3 

b. 0G 3721 SHAFT CDU DAC OUTPUT ~a4Ll2*l*00 VRMSa 

6.2.20.3.13 Insert in 10.46 

a. VERB 33, ENTER 
6.2.29.3.1 h Observe an CRT 


▼ 96 

E 03 

Flashing 

R1 


400160 

R2 


-00160 

H3 


400003 


6.2.20.3.15 Record CRT indications 


6.2.29.3.16 


6.2.20.3.17 


6.2.20.3*16 


6.2.20.3.19 


a. 00 3722 TRUNNION CDU DAC OUTRJT 

b. CO 3721 SHAFT CDU DAC OUTPUT 

Insert in 10.46 


a. VERB 33, ENTER 
Observe on CRT 


a. 

T Of 

I 02 

Plashing 

b. 

R1 


400135 

c. 

R2 


-00135 

d. 

R3 


400003 

Record CRT indications 


a. 

00 3722 

TRUNNION CDU DAC OUTPUT 

b. 

00 3721 

SHAFT CDU DAC 

OUTPUT 


Insert in EL48 


+4.23*0.42 VRAiSoea 

-4.22*0./ayBMBces 


=*:50*0.34 VRMS 3 


m 


a. VERB 33, 


ENTER 
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6.2.99.3.20 Observe go CRT 


V 09 

I 08 

Flashing 

R1 


400090 

R2 


-00090 

R3 


400003 


6.2.19.3.21 Record CRT indications 

a. 00 3722 ‘ TmUHIOR COT DAC OUTPUT +f8*98*9.94 TOM* 3 

b. 00 3721 SHAFT COT DAC OUTPUT -4^38* 0.14 TOMS c 

6.2.19.3.22 Sat the OPTICS SPEEDS#ftofc da4toIndlestortQoni**tFTOet ts HL 1 

l»w i.Li.1* 


6.2.19.3.23 Insert In 11*8 


a. VERB 33.ERT8R 


6.2.19.3.2* Observe on CRT 


a* V 99 I 08 

. Flashing ^ ' 

b. R1 

400000 

c. R2 

400000 

d. R3 

400003 

6.2.19.3.23 While bolding the Optics Hand Controller and left 0*5*) bo 

longer than 10 seconds. 

record CRT Indications. 

a. 00 3722 TRURHIOl COT DAC OUTPUT .94)WM<9#I# TOMB*, 

b. 00 3721 SHAFT COT DAC OUTPUT Q0ttt0fc9.il VRMR i 

6.2.99.3*26 Insert In 10*6 


a. VERB 89, WTHR 


6.2.99.3.27 Observe an CRT 

i 

a. TOO 101 

Flashing 

b. R1 

-00090 

c. R2 

400090 

d. R3 

400003 

6.2.99.3.2B Record CRT Indications 



a. 00 3722 TRUHHI0S COT DAC output 

b. 00 3721 SHAFT COT DAC OUTPUT 


VRMRs 
: +S;98Att.94 VRMB S 
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6.2.20.3.29 Usii« the OPTICS CONTROL STICK and a convenient CONTROLLER 
SPEED switch setting, carefully slew the SXT Trunnion to within +5 degrees 
of aero as indicated by the TPAC (Telescope Trunnion slaved to SXT). 

Set the OPTICS ZERO switch on the Indicator Control Panel to ZERO for 
7 30 seconds, then return to OFF. 

9.2.2013.30 Insert in K148 

a. VERB 33, ENTER 


S. 2.20.3.31 


6.2.20.3.32 


6.2.20.3.33 


6.2.20.3.34 


Observe cn CRT 


a. 

V 06 

N 02 

Flashing 

b. 

R1 


.00135 

0 . 

R2 


+00135 

d. 

R3 


+00003 


Record CRT indicat i ons 


a. CG 3722 TRUNNION CDU DAC OUTPUT -3.56*0.36 VRMS 

b. CG 3721 8HAFT CDU DAC OUTPUT +3.56*0.36 VRMS 

Insert in K146 


a. VERB 33, ENTER 
Observe on CRT 


a. 

V 06 

N 02 

Flashing 

b. 

R1 


-00160 

0. 

R2 


+00160 

d. 

R3 


+00003 


6.2.20.3.35 


6.2.20.3.36 


6.2.20.3.37 


Record CRT indications 

CG 3722 TRUNNION CDU DAC OUTPUT -4.22*0.42 VRMS 
b. CG 3721 SHAFT CDU DAC OUTPUT +4.22*0.42 VRMS 

Insert in K146 ' 


a. VERB 33, ENTER 
Observe on CRT 


a. 

V 06 

NOS 

Flashing 

b. 

R1 


-00384 

o. 

R2 


+00364 

d. 

R3 


+00003 
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6.2. SO. 3.30 Record CRT Indications 


b. 


00 3722 
00 3721 


TRUNNION CDU DAC OUTPUT 
SHAFT CDU EAC OUTPUT 


-10.12*1.00 VRMS 
♦10. 12±1« 00 VRM# 


6.2.50.3.39 Insert in KL48 

a. VERB 33, BNTBt 

6.2.10.3.40 Observe on CRT 


a. 

V Oi H 02 

Flashing 

b. 

R1 

-00305 

c. 

R2 

400^85 

d. 

R3 

400003 


6.2.10.3.41 Record CRT indication# 


a. 

b. 


00 3722 
00 3721 


TRUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 


—10.12*1,00 VB|M> 
♦10.12*1; 00 VR8M- 


6.2.20.3*42 Insert in K148 


a. 

b. 

c. 

d. 

e. 

f. 


V 34 

V 40 
▼ 41 
400000 
400000 
400000 


N 20 
I 20 


ENTER 

ENTER 

ENTER 

ENTER 

ENTER 

ENTER 
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APPENDIX ' I 


Signal 

link 

Nomenclature 

GUI Test PSAAM and/or SCA 

Requirement Uncertainty * of 

CG 1020 

1 

♦l4 VDC CMC SUPPLY 

Full Scale 

♦14.0 ± 0.4 VDC oi 

co 1030 

1 

+4 VDC CMC SUPPLY 

♦4.00 A 0.2 VDC 

0 * 

00 io4o 

S 

♦120 VDC PIPA SUPPLY 

♦120 ±6.0 VDC 

lit 

0G 1051 

1 

♦20 VDC PIPA SUPPLY 

♦20.0 ± 1.2 VDC 

OJt 

oo 1052 

1 

-20 VDC PIPA SUPPLY 

-20 ± 2 VDC 

0 * 

0 G 1070 

1 

♦4 VDC CDU SUPPLY 

♦4.0 ± 0.2 VDC 

o* 

CG 1100 


-26 VDC SUPPLY 

-27.5 ± 6.0 VDC 

ojt 

0G 1110 

1 - 

2.5 VDC TM BIAS 

+2.50*0.0* VDC 

oi 

OG 1201 


~ IMU 28V .8X0 1* 0* RMS 

28.00 ± O.56 VRMS 

1 * 

OG 1202 

1 

IMU 20V .8 KC 5* - 90* RMS 

26.0 ± 1.4 VRMS 

0.83% 

CG 1203 

1 

IMU 28V .6X0 0* RMS 

26. Oj* 2.1 VRMS 

0.33% 

OG 1207 

X 

PH DIPT mu 5 * 0 # , -90* 

-90*10* 

2.3% 

CG 1211 


OFTX 28V ;0KC 1 % 0* RMS 

26.X. ♦ 0.56 VRKS 

0.33% 

CG 1212 


OPTX 28V .8KC 5* -90* RMS 

26.X ±1.48 VRMS 

0.33% 

OG 1220 

l 

PH DIPT OPTX 1* IMU 1* 

0* ± 10* 

2.3% 

OG 1331 

I — 

- 3*2 KC 28V SUPPLY 

20.6 ± 0.56 VRMS 

1% 

OG 1336 

1 

PH DIPT 3.2 KC 28V/CMC SYNC 

1 0* ± 10* 

2,3% 

OG 1500 

1 

♦28 VDC IMU OPERATE BUS 

28.8 * 3VDC 

oi 

00 1510 

1 

+28 VDC IMU STANDBY BUS 

28.8 ± 3 VDC 

oi 

CG 1520 

X 

♦28 VDC CMC OPERATE BUS 

28.8 ± 3 VDC 

oi 

OG 1530 

1 

♦28 VDC OPTX OPERATE BUB 

25.8*3 VDC 

oi 

CG 2001 


X PIPA SG 0/P 

5 VRMS max 

3* 

00 2021 

t 

Y PIPA SG 0/P 

5 VRMS ma* 

0,23% 

OG 2041 

s 

Z PIPA SG 0/P 

5 VRMS max 

3% 

CG 2106 

2 

IG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3.6% 

. OG 2112 

s 

IG IX RESOLVER 0/P SIN 

18.38 ± 1.84. VRMS #45* 

2.5* * 

OG 2113 

s 

IG IX RESOLVER 0/P OOS 

18.3ftkl.S4 VRMS 

2.5 i 

CG 2117 

s 

IG SERVO ERROR IN PHASE 

0.0 ± 60mv RMS 6 null 

1,4% 

OG 2120 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max during Fine 

0% 

OG 2138 

l 

MG SERVO ERROR QUAD 

Alignment Torquing 

0.0 ± 1.2 VRMS 

3.6% 

CG 2142 

2 

MG IX RESOLVER 0/P SIN 

18.35*1.94 VRMS 045* ** 
18.38*1.84 VRMS 945* 9 

2.5* 

OG 2143 

s 

MG IX RESOLVER 0/P COS 

2.5* 

OG 2147 

2 

MG .SERVO ERROR Hi PHASE 

0.0 ± 60 per rms * null 

1,4% 

CG 2150 


MG TORQUE MOTOR CURRENT 

0.125 amp max during 

0% 

CG 2168 

1 

OG SERVO ERROR QUAD 

Fine Align Torquing 

0.0 ± 1.2 VRMB 

2,6% 

CG 2172 

2 

OG IX RESOLVER o/P SIN 

18,38*1.84 VRMS #48* - 

2.5* 

CG 2173 

2 

OG IX RESOLVER o/P COS 

18.88*1.84 VRMS 048* 3 

2.5* * 

OG 2177 

2 

OG SERVO ERROR IN PHASE 

0.0 ± 60mvRMS * null 

1.4% 

OG 2180 

1 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 

9% 

CG1042 


+120 VDC PIPA SUP NOISE RMS 

Fine Align Torquing 

1.5 VRMS MAX 

6% 

CG1053 

1 

+20 VDC PIPA SUP NOISE RMg 

1.0 VRMS MAX 

0% 

CG1071 

1 

+4 VDC CDU: SUP NOISE RMS 

OaOVRSMMAX 

0% 

CGI 501 

1 

+28V IMU OPERATE BUS NOISE RMS 1.0 VRMS MAX 

0% 

mi 

CG1531 

* 

1 

iSSS JKK STANDBY bus NOISE RMS 1. 0 VRMS max 
+28V CMC OPERATE BUS NOISE RMS 1. 0 VRMS MAX 
+28V OPTX OPERATE BUS NOISE RMS 2. 0 VRMS MAX 

0% 

0% 

0% ' _ I3N5 
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GW Test PSAAM and/or SCA 


Signal |Jnfc Nomenclature 

Requirement Uncertainty % of 

.. Full Scale 

CO 2219 1 

PITCH ATT ERROR - CDU DAC 0/P 

5.06 i 0.5 VRMS • 17* 

«.«n 

0G 2220 1 

IG CDU FINE ERROR 

0.0 ± 0.07VRMB • null 

0.29% 

0G 2221 1 

IG CDU COARSE ERROR 

0.0 * 0.66 VRMS tnull 

ft. 29% 

0G 2249 l 

YAW ATT ERROR-CDU DAC 0/P 

5.06 t 0.5VRMS • 17* 

0.67% 

CG 2250 1 

MG CDU FINE ERROR 

0.0 ± 0.07VRMB • null 

0.29% 

CG 22 c l 1 

MG CDU COARSE ERROR 

0.0 ± O. 66 VRMS • null 

ft. 29% 

0G 2279 * 

ROLL ATT ERROR-CDU DAC 0/P 

5.06 ± 0.5VRMS #17* 

0.67% 

CG 2260 1 

OG CDU FINE ERROR 

0.0 t 0.07 VRMS 2 null 

6.29% 

CG 2281 i 

OG CDU COARSE ERROR 

0.0 ± 0.68 VRMS 

0.29% 

CG 2300 1 

PI PA TEMPERATURE 

130. W. .§*F Operate Mode 

2 % 

CG 3011 I 

4 TRUNNION CDU FINE ERROR 

0.0 ± 0.07VRMS © null 

0.29% 

CG 3021 1 

SHAFT CDU FINE ERROR 

0.0 ± 0.07VRMS © null 

0.29% 

CG 3H7 * 

SXT SHAFT SERVO ERROR IN PH 

2 VRMS max 

1.1% 

CG 3LlB 1 

SXT TRUNNION SERVO ERROR IN PHASE 2 VRMS max 

1 . 1 % 

CO 3140 1 

SXT SHAFT TACH 0/P 

l.S t 1. A VRMS # SI Rata 

1 . 1 % 

CG 3145 1 

SXT SHAFT MTR COWTROJ, WINDING 

tO.SOte+4.00 VRMS MedRatel.1% 

00 3150 li 

L SXT TRUIWION TACH 0/P 

3.3 * 1.3VRMS © Hi Rate 

1 . 1 % 

00 3155 1 

SXT TRUNNION MTR CONTROL WINDING ' +0.2$ tO+2.09 YRMS 

1M 


Med Rite , 


co 3160 1 

3CT SHAFT TACH 0/P 

3.3 1 1.3 VRMS © HI Rate 

Ul% 

CG 3170 1 

SCT TRUNNION TACH 0/P 

0.85 ± 0.35VRMS ©Hi Rate 

1 . 1 % 

CG 3721 1 

SHAFT CDU DAC 0/P ‘ 

10. 1241. 99 VRMS §17* 

1 % 

CG 3722 1 

4 TRUNNION CDU DAC 0/P 

10.12* L09 VRMS © 17* 

1 % 

OG 4300 a 

'CMC TEMP 

•T.ft*42.8*F 

0.23% 

CG 6020 1 

PIPA CAL MODULE TEMP 

72.$*27.$?F * 

0.23% 

CG 6021 1 

IMU 800 cpe 5* TEMP (PSA) 

90±30 f F .. y ? 

0 % 

00 2301 l 

IRIG TEMPERATURE 

135 ± 2.5*F in Operate 

2% 

CO 1021 1 

♦14V CMC SUPPLY MOUSE RMS 

0.2 VRM8 max 

0 % 

co ion 1 

♦4 CMC SUPPLY NOISE RMS 

0.2 VRMS max 

0 % 


: -• r 

.. * , v ..-x's. v>t\on V 

1 ;* ’ 

c<.: - , ~. 

..... . . . „ . i.t/v - > . . >■_ ... 

. ; . . ■. IT ; 4 \o 

; i 

«... ... 

. \.. . ic -. A .u • . .. .. , 

tua' L-.\ - - :• . w*.ts . 



P8AAM OUTPUT Is (he eouroe of Link 1 algnala 
SCA OUTPUT U the source of Link 2 signal*. 


m 
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ADDENDUM I 

SCOPE: The following changes are required to make ND1002325 applicable as GW System 
technical support documentation for CSM 101. 

Addition 1. Add paragraph 6.1.1.7 as follows: 

6.1.1.7 Data from the on-board tape recorder shall be made available and the 

following signals verified: 

a. IG TORQUE MOTOR CURRENT (CG 2120) shall be less than 
0.125 amp max. 

b. OG TORQUE MOTOR CURRENT (CG 21*0) shall be less than 
0.125 amp max. 

•f MG TORQUE MOTOR CURRENT (CG 2150) shall be less than 
.1 0.1*5 aa* max. 

Addition 2. Paragraph 0.2.1.5.6, change the last sentence to read as follows: 

Oa the Event Recorder verity that foe 1MU HTR Current switch discrete 
(CG 2302 Link 2) is on and that the IMU Blower Current discrete (CG 2303 
Link 2) is OFF over the last 2 hour period (occasionally discretes may cycle). 

Addition 3. Add paragraph 6.2.4.6.1 as follows: 

6.2.4.6.1 On foe analog reoorder verify that (CG 1211 Link 2, OPTICS 26V 800 ops 
1% 0 deg) RMS voltage is 28.0a0.06 VAC. 

Addition 4. Add Paragraph 6.2.20.2.6.1 and 6.2.20.2.32.1 as follows: 

6.2.20.2.5.1 Verify on the analog reoorder the following signals: 

a. CG 2279 Link 2 ROLL ATT ERROR - CDU DAC OUT 
+5.06*0.66 VRMS 

b. CM 2219 Link 2 PITCH ATT ERROR - CDU DAC OUT 

• -5.06*0.66 VRMS / 

©. CG 2249 Link 2 YAW ATT ERROR - CDU DAC OUT 
+6.06*0.66 VRMS 

6.2.20.2.32.1 Verify on the analog recorder foe following signals: 

a. CG 2279 Link 2 ROLL ATT ERROR - CDU DAC OUT -5.06*0.66 VRMS 

b. CG 2219 Link 2 PITCH ATT ERROR - CDU DAC OUT +5.06*0.66 VRMS 
O. CG 2249 Link 2 YAW ATT ERROR -CDU DAC OUT -5.06*0.66 VRMS 
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Addition 5.. Paragraph 6.1.2.1., add new Paragraph 6.1.2.1.5 as follows: 

Data from the on-board tape recorder shall be made available and the 
following signals verified. 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

e. VIB NB YAW (CG 6003) 

Replace Paragraph 6.2.3.1.19 with the following: 

30 minutes after switching from Standby mode to the Operate mode record 
the HUG temperature. The recorded IRIG temperature shall be within 
0.5 deg F. of the Operate stabilised IRIG temperature determined below. 

Add the following sentence to Paragraph 6.2.3.1.14: 

Reeord the Operate mode stabilised IRIG temperature. The Operate mode 
stabilised HUG temperature shall be 135*2.5* I. 

Paragraph 6.2.5.2.16, add the following to Table VI: 

14 CG 2301 HUG TEMPERATURE 

Paragraph 6.1.1.6, add item T as follows: 

f. The TRACKER switch on G4N Indicator Control Panel shall be set to 
OFF. 

Replace Par«raph 6.2.3.1.2 with the following: 

Dsitg the OPTICS CONTROL BTKK and a Convenient CONTROLLER SPEED 
switch setting, caretolly slew the 8XT Trunnion to within 45 degrees of sero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Switch and 
Selectors oa the iGSN Indicator Control Panel shall be set as follows, 
icr>KT«r i j si r.t ?i PTjNG to ui>i he r 

a. OPTICS MODI to ZERO m*^ 

b. CONTROLLER COUPLING to DIRECT . XT' 

C. CONTROLLER SPEED to MED r .rr ori-'-itnsss 

d. TELE8COPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Addition 9. Replace Paragraph 6.2.6.1.2 with the following: 

6.2.5.1.2 Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, careftilly slew the SXT Trunnion to within 45 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 

__1461 


Addition 6. 
6.2.3.1.13 


Addition 7. 

Addition 8. 
6.2.3.1.2 
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Addition 10. 
6.2. 5.2.1 


Addition 11. 
t. 2, ft. 3.6 


Addition 12. 
6.2.9.23 


following switches on the GAN Indicator Control Panel to the positions 
designated. 

a. OPTICS MODE to ZERO 

b. CONTROLLER MODE to DIRECT 

e. CONTROLLER SPEED to LO 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Replsee Paragraph 6.2. ft. 2.1 with the following: 

Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, oareftilly slew the SXT Trunnion to within >6 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set or 
verify the following QAN Indicator Control Panel switches to the position 
indicated. 

a. CONDITION LAMPS to ON ' 

b. OPTICS MODE to ZERO 

C. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED to LO 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f». RETICLE BRIGHTNESS to minimum brightness position 

Replsee Paragraph 6.2. ft. 2. ft with tbs following: 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER 8PEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Insure that 
the following switches are set to the po s i t ions indicated! 

a. CONTROLLER COUPLING to DIRECT 

b. OPTICS MODE to ZERO 

O. TELESCOPE TRUNNION to 8LAVE to SXT 

d. TRACKER to OFF 

e. CONTROLLER SPEED to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

Replace Paragraph ft. 2. ft. 23 with the following: 

Usta* the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch settiiv, oareftilly slew the SXT Trunnion to within +6 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTIC8 MODE switch on the Indicator Control Panel to ZERO. Wait 16 
seconds. Set the OPTIC8 MODE switch to CMC. 
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Addition 13. 
6.2.10 


6.2.10.1 


6.2.10.2 


6.2.10.2 


6.2.10.4 

6.2.10.5 


Replace Sections 6.2.10 through 6.2.13 with the following: 

Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If system 
operation has been interrupted perform 6.2.5.2 Turn On Procedure 
before proceeding. 

INITIALIZATION 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0*3.0 VDC. Verify that the OPTX 28V 800 ops 1% aero (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence into K-148. 
after each entry. 


Press die ENTER pushbutton 


a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 

O. +00000, ENTER . » 

d. +00000, ENTER 

Insure that the followii* switches on the G4W Indicator Control Panel 
are set as follows: 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
0. CONTROLLER SPEED to HI 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU's by entering VERB 16 NOUN 55 
into K-148. Press the ENTER pnshfcnrttqn. 

«w<— to OPTIC* CONTROL BUCK » ■. W ri t.* CONTROLLER SPEED 

•Ttoh ..ttta* Mr.fciljr OT **•“*•**• •»****£?• to 

nerw as Indicated by the TPAC (Telaseops Trunnion slaved to SXT). Set 
the OPTICS MODE switch on the GAN Indicator Control Panel to ZERO. 

, Wait lOweoonds* Verify the Opttos have asroed properly by observing 
the fallow** on R1 sndJl? of the DStaL—ior «t**t*> 


b. 


HI ■ *0.00* +0.02* , -0.03* (Shaft Angle) 

R2 - +0.000* +0.006* # -0.007* (Trunnion U3& Angle) 
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5.2.10.5.2 


6.2.10.5.2 


6.2.10.6 


6.2.10.7 
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Enter the following 

VERB 01 NOUN 10, ENTER 
00033, ENTER 
Verify R1 - XXX6X 

Set the OPTICS MODE switch to CMC. Enter the followli«! 

ENTER 

00033, ENTER 
Verify R1 - XXX5X 

Set the OPTIC8 MODE switch to MAN. Press the KEY REL pushbutton 
on the D6KY. 

OPTICS BACKUP MODE TEST 

Insert the Inflight Tool (V36601405) Into the Trunnion Tool Input and 
engage drive mechanism (button out). Verify that the trunnion turns 
by viewing the movement through the SCT eyepiece while turning the 
tool until the TPAC reads +5 deg. Remove the tool from the trunnion 
tool Input. 

> - 

Insert the Inflight Tool (V36601405) Into the Shaft Tool Input and engage 
the drive mechanism (button out). Verify that the Shaft turns by viewing 
the movement through the SCT eyepieoe while turning the tool so that the 
shaft moves through an angle from 0" to +3 to -3 to 0 as indicated on the 
shaft TPAC. Disengage the shaft drive mechanism (button in) and remove 
the tool. 


its 
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6.2.10. S 

/ Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verify 

that the Trunnion Turns by viewing the movement through the SCT eye¬ 
piece while turning the tool so that the trunnion moves from +5* to -5* 
and back to zero as indicated on the Trunnion TPAC. Disengage the . 
trunnion drive mechanism (button in) and remove the tool. 

6.2.11 

Optics Coordinate Transformation Control Test 




NOTE: Proceed with this test if 6.2.3 Operate Power On Test has 
completed and system operation has not been interrupted, 
system operation has been interrupted, perform 6.2.5.2, 
Turn On Procedure before proceeding. 

been 

If 


INITIALIZATION 




6.2.11.1 

Set/Verify the O/N POWER-OPTIC8 switch on the LEB Lighting Control 

Panel to OPTIC8. Verify that +28 VDC OPTICS OPERATE BUS (CG 1520) 
is +28.0*3 VDC. Verify that the OPTX 28V 800 ops 1% zero (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CO 1212) are not flashier on the CRT. 

6.2.11.2 

Enter the following into the K-Start* Press the ENTER pushbutton 
after each entry: 

t 


a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

O. +00000, ENTER 
d. +00000, ENTER 


* 

6.2.11.2 

Verify and/or set the following switches on the G4N Indicator oontrol panel 
to the position indicated. 


a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

O. f CONTROLLER SPEED to HI 



6.2.11.4 

Set up the analog recorders to monitor the following measurements. 



a. CG 3170 SCT Trunnion Tachometer Output 



6.2.11.5 

Enter the following into the K-Start to monitor the OPTICS CDU v s. 



VERBIS NOUN 55, 

press ENTER 
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e. 2 . 11.6 

x'V. • 11.^ 


6.2.11.7 


6.2.11.6 


6.2.11.9 


6 . 2 . 11.10 


6 . 2 . 11.11 


6.2.11.12 


6.2.11.13 


6.2.11.14 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
•witch setting, carehilly slew the SXT Trunnion to within +6 degrees of aero as 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switeh on the GIN Panel to ZERO. Wait 15 seconds. Return the OPTICS| 
MODE switch to MAN. 

RESOLVED MODE PHASING AND IMAGE RATE TEST 


Usii* the Optics Control Stick, drive the Optics until HI 
R2 - +10.000 on the CRT and the DSKY's. 


1 4-225.00 and 


Set the CONTROLLER COUPLING switchon the GIN Panel to RSLV and 
CONTROLLER SPEED switch to MED. 

Position the movable optics target such that it Is centered on the SCT 
reticle pattern, then start the analog recorders at a chart speed of 10 mm/ 
second. 

Quickly the Optics Control Stick 45±10 degrees in the upper right 

hand quadrant while sighting on the optics target through the SCT eyepiece. 
TTio target shill appear to move in the upper right field of view of the SCT aft 
45*10 deg. When target leaves the SCT upper right field of view press MARK 
pushbutton immediately record the shaft angle as displayed on R1 of the 
D6KY. The recorded shaft angle shall be +225*10.00 degrees. 

*• Stop the analog recorder and measure the elapsed time between the initial 
and the final signal mil oonditiom for the Trunnion measurement. The 
elapsed time shall be +19 to +32 seconds. 

CSM AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

Set the CONTROLLER COUPLING switch to DIRECT. Again using the 
Optics Control Stick, drive the optics until R1 * +225.00 and R2 * +10.000. 
Set the CONTROLLER COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece, displace the 
Optics Control Stick hilly to the right. Verify that the target image appears 
to move in a straight line horizontally to the right and release the Optics 
Control Stick when the target image reaches the edge of the SCT field of 
view. 

Enter VERB 34 in the D6KY. Press the ENTER pushbutton. 


JlSl 
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Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
•witch setting, careftilly slew the SXT Trunnion to within +6 degrees of aero as 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the CONTROL¬ 
LER COUPLING switch on the OAN Panel to DIRECT; ’Set the OPTICS MODE 
•witch to ZERO. After 15 seconds, return the switch to MAN. 

NOTE: If optics testing will no* continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

Optics Functional Test 

Proceed with this test if 6.2.3 Operate Power On Test, or «. 2.5.2 Turn-on 
Procedure has been performed and system operation has not been interrupted. 

If system operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

NOTE: This test requires the use of the GUI Installation Qualification 
Fixture A23-097 mounted on Optics Supporting Fixture A14-135. 

Insure that the qualification fixture has been properly aligned and 
that both Autosets are visible through the SXT StLOS before pro¬ 
ceeding. Insure that lamp power is available to the qualification 
fixture and to the Portable Lamp Assembly. 

Set/verify the G/N POWER OPTICS switch on the LEB Lightly Control Panel 
to OPTICS. Set TRACKER switch to OFF. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8*3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flaahii* on CRT. 
o. CG 1212 OPTX 800 cps 5% -90 ph not flashing on CRT. 

Enter the following sequence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. . +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

Insure that the optics control switches on the GAN Indicator Control Panel 
are set as follows: 


OPTICS MODE to MAN 
CONTROLLER SPEED to LO 
CONTROLLER COUPLING to DIRECT 
TELESCOPE TRUNNION to SLAVE to SXT 
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6.2.12.4 

6.2.12.8 

6.2.12.5.1 

6.2.12.5.2 


6.2.12.5.3 

6.2.12.6 
6.2.12.6.1 
6.2.12.6.2 

6.2.12.6.3 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
•witch setting, earefhlly slew the 8XT Trunnion to within +5 degrees to sero 
as indie sled by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTIC8 MODE switch to ZERO. After 15 seconds return the switch to 
MAN. 

Resolution Checks 

81ght through the SXT eyepiece. Using the Optic Control Stick, adjust 
the SXT to obtain the best reflected field of view of the 5-inch autooollimator 
reticle engraving at the center of the field of view. 

Note that the autooollimator reticle oontains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, T, 6, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines within 
a set) can be made. Record the number associated with that set of lines. 

The SXT resolution shall be at least 10 aro-seoonds at the oenter of the field 
of view. 

Repeat 6.2.12.5.1 and 6.2.12.5.2 usli« the SCT and the SCT resolution 
chart. The SCT shall have a resolution of at least 3 are-minutes at the 
oenter of the Held of view. , 

Slave Telesoope Mode Checks 

Enter VERB 16 NOUN 55 into the K-Start, press the ENTER pushbutton. 

Using the OPT1C8 CONTROL STICK and a convenient CONTROLLER SPEED 
•witch setting, oarefully slew the SXT Trunnion to within +5 degrees of sero 
as indicated by the TPAC (Telesoope Trunnion slaved to SXT). 8et the 
OPTIC8 MODE switch on the Control Indicator Panel to ZERO. Wait 15 
seoonds. 

Reoord the SCT Shaft and Trunnion angles as indicated by the TPAC and 
the Shaft and Trunnion CDU angles as indicated in R1 and R2 of the D8KY. 
The difference between the TPAC shaft angle and the Shaft CDU angle shall 
be *0.11 deg or less. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be *0.22 deg or less. 
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0.2.12.6.4 


6.2.12.6.6 


1 . 2 . 12 . 6 . 


6.2.12.0.7 


6.2.12.6.8 


1 . 2 . 12 . 6 . 


6.2.12.6.10 


6.2.12.6.11 


6.2.12.6.12 


Place the OPTIC8 MODE switch to MAN. Usli« the Optics Control Stick 
drive the 8XT Shaft and Trunnion CDU's until HI ■ 035.00*0.10 deg and 
R2 « +35.000*0.100 deg, settle the CONTROLLER SPEED switch to LO 
as the angles are approached. Press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles as indicated by the TPAC. Record R1 
and R2. The difference between the TPAC Shaft angle and Shaft CDU angle 
shall be *0.11 deg or less. The difference between the TPAC Trunnion angle 
and Trunnion CDU angle shall be *0.22 deg or less. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within >6 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTIC8 MODE switch to ZERO. 

Set the TELESCOPE TRUNNION switch to 8LAVE to 8XT position. 

Remove the plug from the base of the SXT eyepieee and hwtall the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: .If needed to reduce external light, place a photographer hood 
over the opt i cs head and retroreflectlng prism. 

Sight through the 8CT eyepieee and provide direction to personnel outside 
spacecraft for positioning the Retroreflectlng Prism, Model Re. A23-200, to 
span between the SXT LLOS and 8CT LOS such that the iliumiimtlon from the 
back-light filament is dearly visible at the center of the field of view. Prism 
must be held in this alignment position until completion of step 6.2.12.6.11. 

Remove the Portable Light from the adapter on the 8XT eyepiece and direct 
the light beam into the 8CT eyepiece while sighting into the SXT eyepiece. 

An enlarged projected image of the 8CT reticle should be visible tor alignment 
comparison with the SXT rettole. Note the vertical displacement of the SCT 
horizontal reticle line from the center of the SXT reticle. an estimate 

of this displacement, expressed as a percentage of the total from SXT 

reticle center to edge of field of view. Record, noting direction above or 
below center, tor instance, the outer ends of the SXT reticle llnee are 6% 
from center. Displacement shall be less than 50% (bar must be closer to 
center than to edge of field of view). 

Set the TELESCOPE TRUNNION switch to 0* position. 

Again direct the light be a m into the SCT eyepieee while sighting into the SXT 
eyepiece as in 8tep 6. 2.12.6.5. Place the OPTICS MODE switch to MAN and 
observe the vertical displacement of the SCT horizontal reticle line from the 
center of the SXT reticle. Make an csttaaato of this displacement, expressed 
as a percentage of the total distance from SXT reticle center to edge of field 
of view. Record, noting direction above or below center. Displacement shall 
be less than 50%. 

Remove the Retrorefleoting Prism. 
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6.2.12.6.13 

6.2.12.6.14 


L.2.12.6.16 
6.2.12.6.16 
6.2.12.7 

6.2.12.7.1 

6.2.12.7.2 

6.2.12.7.3 

6.2.12.7.4 


6.2.12.7.6 

6.2.12.7.6 

6.2.12.7.7 


6.2.12.7.6 


6.2.12.7.6 


Replace the Portable Light in the adapter on the SXT eyepiece. 

While alghtii* into the SCT eyepiece, eet the TELESCOPE TRUNNION 
•witch to 26* and observe that the resolution pattern mounted outside the 
spacecraft appears to move downward from the center of die field of view 
to the sero reticle markiigt that is 26* below the center of the field of view. 

Record the TPAC Trunnion Angle. It shall be 26.00*0.22 deg. 

Set the TELESCOPE TRUNNION switch to SLAVE to SXT. 

SXT Parallelism Tests 

Usii* the Optics Control Stick drive the SXT St LOS Trunnion to +15.000* 

*2* as indicated in R2 of the D6KY. Maintain a Shaft CDU angle of 000.00 
*0.10 degrees as indicated by R1 of the D6KY. 

Sight through the 6-Inch aitooolllmator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the witoool- 
limator horizontal filar. Record the autooollimator reading. 

Repeat 6.2.12.7.2 twice. Calculate and reoord the average of the three 
autocollimator readings. 

. UsiiM the OPTIC8 CONTROL 8TICK and a convenient CONTROLLER SPEED 
•witch setting, careftilly slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Truhnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO* 

Again sight through the 5-inch autocollimator e ye p i e ce and adjust the measure¬ 
ment fawK to brb« the SXT SILOS horizontal reticle and autooollimator 
horizontal filar Images to ooincide. Reoord the autooollimator reading. 

Repeat 6.2.12.7.5 twice. Calculate and reoord the average of the three 
autooollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.7.3 by more than 10 arc-scoonds. 

Set the OPTICS MODE switch to MAN. Using the Optics Control Stick drive 
the SXT Trunnion angle to 85.00*5 degrees as indicated on R2 of the D6KT. 

Set the CONTROLLER SPEED switch to LO and drive the SXT Trunnion to 
*60.000 degrees *0.100 degree as indicated on R2 of the D6KY. Insure that 
the SXT Shaft angle remains at 000.00*0.10 degree as indicated by R1 on 
theDSKT. 

Sight through the SXT. Two reticle patterns shall be visible. Use the Optics 
Control Stick to adjust the SXT Trunnion angle until the two horizontal reticle 
lines are coincident. Reoord the Trunnion CDU angle displayed in R2. The 
Tr unnio n CDU angle shall be 90.000*0.10 degrees. 

Remove the Portable Light Assembly and Adapter Assembly from the 
base of the SXT eyepiece. Replace the SXT eyepiece plug. 
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6.2.12. S * 


6.2.12.6.1 


6.2.12.8.1 


6.2.12.8.3 


6.2.12.8.4 


6.2.12.8.6 


6.2.12.8.6 


6.2.12.8.7 


6.2.12.8.8 


6.2.12.8.9 


6.2.12.8.1Q 


6.2.12.8.11 
6.2.12.8.12 


NOTE: If optica testing will not continue, set the Q/N POWER-OPTIC8 
switch on the LEB Lightii* Control Panel to OFF. 

8haft and Trunnion Positional Accuracy Checks 

Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTIC8 MODE switch to ZERO* After 15 seconds, return the selector to 
Manual. 

Enter VERB 16 NOUN 56 into the K-Start. Press the ENTER pushbutton. 

Sight through the SXT. Using the oontrol stick align the SXT 8LOS with 
optical Target No. 1 on the GAN Installation Fixture Model A23-097. Set the 
CONTROLLER SPEED switch to LO as the target is approached. When the 
target star is centered in the SXT reticle, press the MARK pushbutton and 
simultaneously record the Shaft and Trunnion aisles from the TPAC. Then 
record the value of R1 and R2 displayed on the CRT. 

Sight through the SXT. Using the control stick align the SXT SLOS with 
Optical Target No. 2 on A23-087. Set the CONTROLLER SPEED switch 
to LO as the target is approached. . 

When the target star is centered in the S^T reticle, press the MARK push¬ 
button and simultaneously record the Shaft and Trunnion aisles from the 
TPAC. Then record the value of R1 and R2 displayed on the CRT. , 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within ***5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTIC8 MODE switch to ZERO. After 15 seconds set the switch to CMC. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pusMmtton. 

Enter the value recorded from R1 in 6.2.12.8.3 into the K-Stnrt. Press 
the enter pushbu t ton. 

Enter the value recorded from R2 in 6.2.12.8.3 into the K-Start. Press 
the ENTER pushbutton. 

Sight through the SXT. The SLOS should be oentered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Reoord 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.6.3 shall be lees than 
0.25 degrees. Reoord the difference. 

Enter VERB 41 NOUN 55 into the K-Start. Press die ENTER pushbutton. 

Enter the value reoorded from R1 in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 
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6.2.12.8.13 * Enter the value reoorded from R2 In 6.2.12.8.5 into the K-Start. Prese 

the ENTER pushbutton. 

8.2.12.8.14 Sight through the SXT. The SL06 should be centered on Optical Target No. 2' 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between 
these values and the corresponding values reoorded in 6.2.12.8.5 shall be 
less than 8.25 degrees. Record the difference. 

8.2.12.8.15 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +6 degrees of zero as 
indicated by the TPAC (Telesoope Trunnion slaved to SXT). Set the OPTIC8 
MODE switch to ZERO. After 15 seoonds return the switch to MANUAL. 

8.2.12.8.18 Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

Enter +00000 into the K-Start 3 times. Press the ENTER pushbutton after 
each entry. 

8.2.13 Optics Slew Rate Test 

’ NOTE: Perform Master Initialisation 8.2.5.3 before proeeedii*. 

8.2.13.1 Set/verify the O/N POWER-OPTIC8 switch on the LEB Lightii* Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CB 1530) is 

+28.043.0 VDC. Verify that OPTX 28V 800 ops. 1% aero (CO 1211) and OPTX 
28V 800 ops 5%-90 ph (CO 1212) are not flashli* on the CRT. Set TRACKER 
switch to OFF. 

8.2.13.2 Enter the following sequence into K-148. Press the ENTER pushbutton 
after each entry. 

a. VERB 41 NOUN 20,ENTER 

b. +00000, ENTER 

O. +00000, ENTER 

d. +00000, ENTER 

8.2.13.3 Verify and/or set the following switches on the GAN Indicator Control Panel 
to the positions Indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT ' 

b. CONTROLLER COUPLING to DIRECT 
O. CONTROLLER SPEED to HI 

8.2.13.4 Monitor MARK Command by entering VERB 08 NOUN 58 into K-148. 

Press the ENTER pushbutton. 


m 

i.. 




TRUNNION SLEW RATE - ffi SPEED 

Using the OPTICS CONYROIr STICK? and a convenient CONTROLLER SPEED 
•witch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch on the OAtl Indicator Control Panel to ZERO. -Wait 15 seconds. 
Sot the OPTICS MODE switch on the GAN Indicator Panel to MAN. 


During the Trunnion Slew Rate Teat HI Speed, monitor and verify the 
following aignals on the CRT. 

a. SXT TRUNNION TACH O/P (CG 3150 LINK 2) shall be 3.341.3 VRMS 

b. SCT TRUNNION TACH O/P (CG 3170 LINK 2) shall be -0.85*0.35 VRMS 
NOTE: Read and understand step 6.2.13.6 before proceeding. Do not hold 

1 Control Stick at upper limit mors than. 10 seconds, or snssod a trunnion angle 

of 85 de gre ss /Vmmi Stlt* st tipper limit snore than 10 seccuys, oi. exceed a 

While slewing this optics, record the SXT TRUN SERVO error (CG 3118); 
it shall be between -0.25 and 2.0 VRMS. 

Push and hold the Optics Control Stick to its upper limit.' Approximately 
2 seconds later press the MARK pushbutton. Approximately 5 seconds after 
the first MARK, again press the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE 
and immediately record the display in R2 and R3 within 2 seconds (before 
display changes). The data displayed is in the following form: 

a. R2 * *XX. XXX (Trunnion LOS angle in deg) 

b. R3 ■ 4-XXX.XX (Time in seconds) 

After the display has changed, again record the values of R2 and R3. 


Perform the following calculations: 

NOTE: In performing calculation b. below, and in similar calculations 

throughout this test procedure, the following shall be noted and taken 
into acoount. It is possible that the second R3 reading may be 
smaller than the first reading. If so, add an overflow time value 
of 163.84 sec to the second reading and then subtract the first 
reading, in order to obtain A time as the difference of the two R3 
readings. • 


a. Difference between R2 displays *__ _ (A trunnion angle) 

b. Difference between R3 displays *_(A time) 

A trunnion angle . 

°- ~ A time " ’ - - d *« /,eC 

The Trunnion Slew Rate shall be 10*2 deg/sec. 
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8 HA FT SLEW RATE - HI 8PEED 

6.8.13.8 . Uni* Dm OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

•witch setting, carefully slew the SXT Trunnion to within >5 degrees of aero ' 

* * 1 n . S as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 

MODE switch Is ZERO. Waft IS seconds. Set the OPTICS MODB switch to 
MAN. Monitor MARK Command by entering VERB 06 NOUN 56 in K-148. 
Press the ENTER pushbutton. 

8.2.13.8.1 During the 8haft Slew Rate Test - Hi Speed, monitor and verify the 
following signals on the CRT. 

a. SXT SHAFT TACH O/P (CG 3140 Link 2) shall b* 3. SKI. 3 VRMS 

b. 8CT 8HAFT TACH O/P (CG 3160 Link 2; shall be -3.3*1.3 VRMS 
NOTE: Read and understand step 6.2.13.9 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds* or exceed a: 

• shaft angle of 2S0 degrees, ni H^ht if^ it f.-.r iwe ♦hat? Iv seconds, or 

6.2.13.8 While slewing the optics, record the SXT SHAFT SERVO 
error (CG 3117); it shall be between -0.25 and -2.0 VRMS. 

6.2.13.8 Push and hold the Optics Control Stick to its right limit. x 

Appr oxim at e ly 2 seconds later press the MARK pushbutton.. 

* Approximately 5 seconds after the first MARK, ^aln press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp is lighted. Press the KEY RELEASE and immediately record the 
display in R1 and R3 within 2 seconds (before display changes). The. 
data displayed Is in the following form: 

a. R1 ■ sXXX.XX (shaft angles in deg) 

b. R3 ■ +XXX.XX (time in seconds) 

After the display baa changed, again record the values of R1 and R3. 

6.2.13.10 Perform the following calculations: 

a. Difference between R1 displays -_._(^ ai^fe) 

b. Difference between R3 displays " ” Z • 11 <A time) 

Agh*ft «ngl. iam/mZ 

. .tint. - _ • _ 

Hie Shaft Slew Rate shall be 19.5*3.9 deg/sec. 
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6.2.13.11 


6.2.13.12 


6.2.13.13 


6.2.13.14 


TRUNNION SLEW RATE - MED SPEED 


Using tne OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. Set the CONTROLLER SPEED switch to MED. Monitor MARK command 
by entering VERB 06 NOUN 56 in K-148. Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.12 before proceeding. Do not hold 
oontrol stick at upper limit for more than 20 seconds. 

Record the SXT TRUN MTR control winding (CO 3155) '* 

v and SXT TRUN TACH (CG 3150) signals on the CRT while slewii* the 

optics. CO 3155 shall be 40.26 to +2.00 VRMS, and CG 3150 shall . ^ 

be +0.33 *0.13 VRMS. Push and hold the Optics Control Stick to its upper limit 
Approximately 2 seconds later press the MARK pushbutton. Approximately 5 
seconds after the first MARK, again press the MARK pushbutton, release tne 
control stick, and verify that the KEY RELEASE lamp is lighted. Press the 
KEY RELEASE and immediately record the display in R2 and R3 within 2 
seconds (before display changes). The data displayed is in the following form: 

a. R2 * *XX. XXX (trunnion LOS angle in deg) 

b. R3 * +XXX. XX (time in seconds) 

After tne display has changed, again record the values of R2 and R3.' 

Perform the following calculations: 


a. Difference between R2 displays 

b. Difference between R3 displays 
A trunnion angle 

A time 


■ — • __ deg/sec 


(A trunnion angle) 
. (A time) 


The Trunnion Slew Rate shall be 1.0*0.2 deg/sec. 


SHAFT SLEW RATE - MED 8PEED 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the 8XT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
Mode switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. Monitor MARK Command by entering VERB 06 NOUN 56 in K-148. 
Press the ENTER pushbutton. 

NOTE! Read and understand 6.2.13.15 before proceeding. Do not hold 
oontrol stick at right limit for more than 20 seconds. 
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6.2.13.15 

h . 4. « c . * ;> 


6.2.13.16 


Record the SXT SHAFT MTR control winding (CO 3145), T ^ 
undttXT SHAFT TACH (GQHdOT signal* entbaCBT while vi ,. 
slewing theeptto*. CQ2145 eheU be ^>.56 '■ 

00 3140 shall k*3.33*t.l3 VRMS. Push and hold the Optic* Control Stick to 
lie right limit. Approximately 2 seconds later press the MARK pushbutton. , 
Appr oxim at e l y 5 eecooda after the first MARK, again preaa the MARK push- 
hatleo, release the eontnol stick, and verify that tee K£¥ RELEASE lamp is 
lighted* Press tie KEY RELEASE and immediately record the display in Rl 

end &3 within 2 seconds (before display changes). The data displayed is in the 
following form: 

a. Rl - SXXX.XX (shaft angle in deg) 

b. R3 - +XXX.XX (time in seconds) 

After display has changed, again record the values of Rl end RS. 

Perform the following calculations: 


b* 

e. 


Difference between Rl displays 
Difference between R2 displays 


*-• —.dag/see 


_ (A shaft angle) 
~ (A time) 


The Shaft Slew Rate shall be 2 . 0*0.4 deg/see. 

TRUNNION SLEW RATE - LO SPEED 

»' i • ' ' 

6.2.12. it Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, careftilly slew the SXT Trunnion to within +5 degrein of aero 
no indicated toy the TPAC (Teiesoope Tnumioe slaved to SXT). Sot the OPTICS 
MODE switch to ZERO. Watt 15 aeoondi. Sot the OPTICS MODE switch to 
MAN. Set the Controller SPEED ewiteh to LO. Monitor MARK Command by 
entering VERB 06 NOUN 56 In K-146. Press tbs ENTER pushbutton, 

6.2.13.17.1 taring tbs Trunnion Slew Rate Teet-Le Spe e d, monitor end verify tbs 
following signal on tbs CRT. 


a. TRUNNION CDU FINE ERROR (CO 3011 Link 2) *.07 VRM8 MAX 

NOTE: rr J — 1 — t t If It hfifnrn prairaadliM ta dMiold 

oontrol stick at upper limit for mors then 30 seconds. 


6.2. IS. 16 Push and hold the Optics Control Stick to its upper limit. Approximately 2 

seconds later press the MARK pushbutton. Approximately 6 eeeeode after 
the first MARK, again press the MARK pushbutton, release tbs sontrol 
stick, and verify that the KEY RELEASE lamp is lighted. Press tbs KEY 
RELEASE and immediately record the display In R2 and R3 within 2 aeoondi 
(before display changes). The data displayed is In tbs following form: 

s. R2 * *XX.XXX (trunnion LOS angle in deg) 
b. R3 * +XXX.XX (time in seconde) 

After the display has changed, again record the values of R2 and R3. 
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6.2.13.19 


Perform the following calculations: 


a. Difference between R2 displays * XX. XXX (A trunnion angle) 

b. Difference between R3 displays * XXX. XX (A time) 

A trunnion ancle , , 

"■ - a l to .- 


The Trunnion Slew Rate shall be 0.10*0.02 deg/seo 
SHAFT SLEW RATE - LO SPEED 


6.2.13.20 Using the OPT1C8 CONTROL STICK and a convenient CONTROLLER 8PEED 

switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telesoope Trunnion slaved to FXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTIC8 MODE switch to 
MAN. Monitor MARK Command by entering Verb 06 NOUN 56 In K-148. 

Press the ENTER pushbutton. 

6.2.13.20.1 During the Shaft Slew Rate Test - Lo Speed, monitor and verily the following 
signal on the CRT. 


a. SHAFT CDU FINE ERROR (CG 3021 Una 2) *. 07 VRMS MAX 


NOTE: Read and understand 6.2.13.21 before proceeding. Do not 
hold ooatrol stick at right limit for more than 20 s eco n ds. 


6 . 2. IS. 21 fosh and hold the Optics Control Stick to Its right limit. 

Approximately 2 seco n ds later press the MARK pushbutton. 
Approximately 6 se con d s after the first MARK, again press the MARK 4 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp Is lighted. Press the KEY RELEASE and immediately reoord the 
display In R1 aad R3 within ft isc s n d s (before display changes). The 
data displayed Is la the following form: 

a. Rl ■ aXXX.XX (shaft angles In dag) 

b. R3 - ■►XXX. XX (time In seooads) 

After the display has changed, again reoord the values at 11 and Rft. 


6.2.13.22 Perform the following calculations: 


a. 

b. 

c. 


Difference between Rl displays 
Differenoe between R3 displays 
A shaft angle j 
A time 


__deg/sec 


(Aehaft aa*cl 

(A time) 


IS6 


The Shaft Slew Rate shall be 0.20*0.04 dog/see 
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0.2.13.23 

6.2.13.24 

6.2.13.25 


6.2.13.26 

Addition 14. 
6.2.17.5 


‘ OPTIC8 HAND CONTROLLER DRIFT RATE CHECK-LO SPEED 

the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
•witch setting, carefully alew the 8XT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to 8XT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. 


Press the MARK pushbutton and record the display in Rl, R2, and R3. 
Approximately 60 seconcte after the first MARK, again press the first 
MARK pushbutton and reoord the new data displayed in Rl, R2 and 
R3. The <* **• displayed is in the following form: 

s. Rl-AXXX.XX (shaft angle in deg) 

b. R2 - eXX.XXX (trunnion LOS angle in deg) 
o. R3 • +XXX.XX (time in seoonds) 

Perform the following calculations: 


a. Difference between Rl displays -_ (A shaft angle) 

- b. Difference between R2 displays*_(A trunnion angle) 

c. Difference between R3 displays (4 time) • 


A shaft an g le ^ deg/sec (Shaft Drift Rate) 

a time - , f . 

Shall be less than 0.0333 deg/sec. 

A trunnion angle m deg/sec (Trunnion Drift Rate 

•* A time - 

Shall be less than 0.0107 deg/seo. 

get the Q/N POWER -OPTK8 switch on the LEB Lighting Control Panel 
to OFF. 

Replace Paragraph 6.2.17.5 and 6.2.17.20 with the following: 

Os the GAN Indicator Control Panel, set the following switches to the 
position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
0 . CONTROLLER SPEED to LO 

d. OPTICS MODE to MAN 
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6.2.17.20 

Addition 18. 

6.2.18.10.1 

6.2.18.10.2 


6.2.18.19 

6*2.16.20 


Usii« the OPTICS CONTROL SUCK and a convenient CONTROLLER 8PEED 
a witch aetting, carefully slew the 8XT Trunnion to withih +5 degrees of aero, 
aa indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. After 15 seconds return the switch to MAN. 
Enter VERB 33, ENTER into the D6KY. 


Replace Paragraphs 6.2.18.10.1, 6.2.18.10.2, 6.2.18.19, 6.2.18.20, 
and 6.2.18.22 with the following: 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +6 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Between 235 
minutes and 240 minutes from T 0 set the OPTICS MODE switch on the GAN 
Indicator Control Panel to ZERO. 

Enter the following into the D6KT: 

a. VERB 21 NOUN 03 ENTER 

b. 02663 ENTER 

e. +XXX. XXA000.01 ENTER (Target No. 1 Aa) . 

d. Press ENTER pushbutton 

e. 02664 ENTER 

f. +XXX. XXA000.01 ENTER (Target No. 2 As) 

g. Press ENTER pushbutton f 

h. 02665 ENTER 

i. +00.000 ENTER (Target No. 1 EL) 

J. Press ENTER pushbutton 

k. 02666 ENTER 

l. +00.000 ENTER (Target No. 2 EL) 

On the GAN Indicator Control Panel, set the OPTICS MODE switch to MAN 
and the CONTROLLER SPEED switch to HI. Drive the St. LOS to the 
approximate position of Target No. 1. Set the CONTROLLER SPEED switch 
to LO. 

NOTE: Read the following 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible. 

Set the CONTROLLER SPEED switch to HI. Usii« the Optics Hand Con¬ 
troller, drive the SXT StLOS to the approximate position of Target 2. 

Set the CONTROLLER SPEED switch to LO. Us!i« the Optics Hand Con¬ 
troller, align the SXT StLOS to Target 2 and press the MARK pushbutton. 

If satisfied that the MARK was good, press the ENTER pushbutton. If not 
satisfied, press the MARK REJECT pushbutton and repeat this step. 


1*1 
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8.2.18.22 

Adrttlon 18. 

8.2.20.2.2 

8.2.20.2.22 

8.2.20.2.28 


fentor VERB 34 Into the K-Start. Press the ENTER pushbutton. Observe 
the PROGRAM display os the CRT sad D6KY*s inchoate 02. Using the 
OPTICS CONTROL STICK end s convenient CONTROLLER SPEED switch 
setting, carefully slew the 8XT Trunnion to within +5 degrees of aero as 
indicated by the TPAC (Telesoope Trunnion slaved to 8X1). 8et the OPTIC8 
MODE switch on the GAN Indicator Control Panel to Zero. 


Replace Paragraph 8.2.20.2.2* 8.2.20.3.22, and 8.2.20.3.28 with the 
following: 

Set die OPTICS MODE selector on the I ndica t or Control Panel to MAN, 

Set the OPTICS CONTROLLER SPEED switch on the Indicator Control 
Panel to HI. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switc h setting, carefWly slew the SXT Trunnion to within +6 de g rees of aero 
as indicated by the TPAC (TeleaoopeTrunnion slaved to SXT). Set the OPTICS 
MODE switch on the In dica to r Control Panel to ZERO for 30 seconds, then 
return to MAN. 
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ADDENDUM II 


8COPE: The following changes are required to make ND1002325 applicable as G&N System 
technical support documentation for systems containing SUNDIAL C test ropes. Refer to 
Drawing 2014999 to define farther which test ropes and jumper modules shall be installed. 


Change 1: 


Change 2: 


Paragraphs 6.2.9.1.4, 6.2.9.2a,6.2.9.3a, 6.2.9.5a, 6.2.9.6a, 6.2.9.7a, 
6.2.9.6, 6.2.9.10a, 6.2.9.11a, 6.2.9.13a, 6.2.9.15a, 6.2.9.16a, 6.2.9.22. 
In each of these paragraphs change "VERB 06 NOUN XX flashing" to "VERB 
33 NOUN XX flashing." 

Paragraphs 6.2.20.2.2a, 6.2.20.2.4a, 6.2.20.2.7a, 6.2.20.2.10a, 
6.2.20.2.13a, 6.2.29,2.16a, 6.2.20.2.19a, 6.2.20.2.22a, 6.2.20.2.25a, 
6.2.20.2.28a, 6.2.20.2.31a, 6.2.20.2.34a, 6.2.20.2.37a, 6.2.20.2.8a, 
6.2.20.3.11a, 6.2.20.3.14a, 6.2.20.3.17a, 6.2.20.3.20a, 6.2.20.3.24a, 
6.2.20.3.27a, 6.2.20.3.31a. 6.2.20.3.34a. 6.2.20.3.37a, 6.2.20.3.40a; 
in each of these steps, ohax«e "V06" to "V33". 


Change 3: 


Change 4: 


Paragraph 6.2.16.7.19 Change FROM: On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 

00407 ENTR 

77757 , ENTR 

VERB 21 NOUN 01 ENTR 

00411 ENTR 

00020 ENTR 

VERB 33 ENTR 

Change TO: On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 

• 02502 ENTR 

77757 ENTR 

VERB 21 NOUN 01 ENTR 

02504 ENTR 

00020 ENTR 

VERB 33 ENTR 

Paragraph 6.2.16.7.33 Change FROM: On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 

00405 ENTR 

00020 ENTR 

VERB 21 NOUN 01 ENTR 

00407 ENTR 

77757 ENTR 

VERB 33 ENTR ' 









ADDENDUM U 

Change 4 Cha^e TO: On K-148 enter the following sequence: 


(Continued) 



ENTR 

VERB 21 

NOUN 01 


02500 


ENTR 


00020 


ENTR 


VERB 21 

NOUN 01 

ENTR 


02502 


ENTR 


77757 


ENTR 


VERB 38 


ENTR 


m 
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ADDENDUM ID 

SCOPE. The following ohangee are required to make ND1002825 applicable on G6N Syatem 
tec h n i cal anpport documentation for CSM 2TV-1. 

Change*: Make the ohangee m epeclfled in Additione 11 through 80 of Addbndnm I. 

Delete the following paragrapha from Addition 17: 6.2.13.6.1, 6.2.13.6.1, 
6.2.13.17.1, 6.2.13.20.1. 
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Toot Sequence 


ft. 4.1 Tbo toot ooquonoo normally ohould follow tho flow outlined by Figure 1 
in the order epeclfled except ft. 2. ft. Turn On and TUrn Off procedure, 
which may be performed aa the requirement arioeo. The following le a 
complete listing of tests. 

GftN TESTS 


Paragraph No. 


ft. 1.2 

Prepower Application Teato (Part of GftN 
Inotallation OCP) 

ft. 2.1 

Application of Standby Power to GftN System 

ft. 2.2 

CMC Operational Teat 

ft. 2.2 

Operate Power On Teat 

ft. 2.4 

GftN Power SuppUee Teat 

ft. 2.8 

General T\irn Off and Turn On Prooedure 

ft. 2. ft 

GftN Operational Teat 

ft.2.7 

Glmbal Friction Teat r . . 

ft. 2.8 

GftN Panel Brightneaa ft Lamp Teat 

ft. 2.2 

Semi-Automatio Mode Control Teat 

ft. 2.10 

Zero Optics Test 

ft.2.11 

Optios Coordinate Transform ation Control Teat 

6.2.12 

Optics Functional Teat- ' - 

ft.2.12 

Optica Slew Rati Teat 

ft. 2.14 

Stabilisation Loop Step Response Teat 

•.2.1ft 

DUG Scale Factor Teat 

ft. 2.1ft 

IMU Performance Teat 

ft. 2.17 

Fine Alignment Teat SXT-NR-IMU 

ft. 2.18 

Gyrooompassing Teat 

ft. 2.18 

Voltage Margin Test 

6.2.20 

8/C Control ft Display Teat 


Page § 






Perform as required 
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6.13 

Pre-Power Application Tests 

X 

6.2.1 

Application of Standby Power to OlH 



System 

X 

1U 

General Tun OFP and Tun ON 



Prooedtire 

e 

6.2.3 

Operate Power On Test 

X 

6.2.1 

CMC Operational Test 


6.2.2 

GAN Panel Brightness and Lamp Test 

X 

6.2.6 

GAN Operational Test 

X 

6.2.16 

Zero Optics Test 


6.2.16 

Optics Slew Rate Test 


6.2.11 

Optics Coordinate Transformation 
Control 


6.2.12 

Optics Functional Test:' ■/ " t 


6.2.6 

Semi-Automatic Mode Control Test 

X 

6.2.14 

Stab Loop Step Response Test 

X 

6.2.15 

IR1G Scale Factor Test 

X 

6.2.16 

IMU Performance Test 

X 

6.2.1T 

Fins Alignment Test 

X 

6.2.16 

Voltage Margin Test 


6.2.7 

Gtmbal Friction Test 

X 

6.2.16 

Gyrocompass tng Test 

X 

6.2.4 

GAN Power Supplies Test 


6.2.26 

Spacecraft Control and Displays Test 



* To be used u notiaary to tan system os sod off. 


j ■ - * 



XX XXX XX XXX 


XXX xx xxx 


X X X 

X 

XX X 

X XX 

XX > X 
X X - X 
XX X 

XX XX 
XX XX 
X X 

X X 

X X 

XX* 

X 

X 

X X 

X XX 

X 


X XXX 
X X 
X 

X X ‘X 
XXX 
XXX 
X x 


X 

X X 
X X 
X 

X 

XXX 
X X 
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REVISION LETTER 


6.2.2.0 Parity Fail Toot 

0.2.2.0.1 Enter the following into ths K-Start. Proas the ENTER pushbutton after 

each entry. 

a. VERB 24. NOUN 01, ENTER 

b. 01000. ENTER 
e. 08777. ENTER 
d. 04353 ENTER 

0. VERB 25 NOUN 20. ENTER 
I. 04000. ENTER 
g. 01000. ENTER 
hL 00003. ENTER 
U VERB 30. ENTER 

The RESTART lamps on the MDC 4 LEB DSKY's shall illuminate. The 
PGNS caution lamps on ths MDC 4 LEB annunciator panels shall illuminate. 
VERB 06 and NOUN 31 shall be displayed on the MDC and LEB CMC DSKY’s 
and ROW I shall indicate 00000. 

0.2.2.0.2 Press the ERROR RESET pu s hbu t ton on ths K-Start. Ths RESTART 4PONS 

caution lamps shall extinguish. 

0.2.2.0.3 Enter VERB 30, into ths K-8TART. Press ths ENTER pushbutton. 
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b.2.2.1 Rupt Lock Test 

6 .2.2.9.1 Enter the following sequence into the K-Start. Press the ENTER 
pushbutton after each entry. 

a. VERB 2k NOUN 01, ENTER 

b. 01600, ENTER 
C. 30001, ENTER 

d. C1600, HHTffl 

e. VERB 25 NOUN 26, ENTER 

f. 00001, ENTER 

g. 01600, ENTER 

h. 00003, BfTER % m 

1. VERB 31# E.TER 

The RESTART leaps on the MDC end LEB DSKT's shall llluainate. 

The PGNS caution leaps cm the NIX! Jb LEB annunciator panels shell 
lUiiBinate. VERB 05 and NOUN 31 shall be displayed on the MDC 
and LEB CMC DSKT's and ROW 1 shell indicate 00000. : -*W. . 

6.2.2.9.2 Press the ERROR RESET pushbutton on the I- 8 TART. The RESTART ,* 
A PGNS caution leaps shall extinguish. 


6 .2.2.9.3 Enter VERB 36 into the K- 8 tart. Press the ENTER pushbutton 



Arc:; *. 

HD iC02; 


0£X ^peelliestiai: 
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REVISION LETT ft 


1 1111 TT T 


6.2.2^ TC Trap Tost 

6.2.2.9.1 Inter the following sequence Into the K-Start. Press the EHTER 
pushbutton after each entry. 


a. vb» 21 lioaH 02, Hfrro 

b. 01600, UTTER 

e. 01600, BITER 

d. VERB 25 POOR 26, STEER 

e. 0A000, BITER 

f. 01600, BITER 

g. 00003, BITER 

h. VERB 30, INTER 

The RESTART leaps on the MDC 4 LIB DStt'e simll illiadimte. 

The PCHI8 caution leaps on the MDC 6 IJB annunciator panels shall 
lllunlnate. VERB 05 and ROHR 31 shall be displayed on the MDC 
and LEB CMC DSKX's and ROW 1 shall Radicals 90009. 


6.2.2.|.2 Press the BIRCR RESET pushbutton on the K-Stert. The RESTART fc 
Puns caution lanps shall extinguish. 


6.2.2.f.3 Inter VERB 36 into the K-Start. Press the ENTER pushbutton. 
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6.2.2.I: Rlghtvatchnan Tut 

6.2.2.9.1 ftiter the following s eq u e n ce into the E-Start. Ptoes WHi 
pushbutton After each entry. 

A. TOB 2k HOUR 01, Him 

b. 01600, BfTEP 

c. 30001, UTTER 

d. 01600, ENTER 

e. VERB 25 HOUR 26, BITBt 

f. ofcooo, srm 

g. 01600 , UTTER 

h. 00003, 1RTER 
1. VBtB 30, ENTER 

The RESTA RT leaps on tbs NDC A I2B DSXY's sh*n lUiainate. 

The KMIS CAUtion leaps an the NDC A LEB AnnuneiAtor 

shAll Ulualnate. VERB 05 end ROW 31 shAll be displayed on 

NDC And LEB CMC DBEf and NOW 1 #hl01 Indies*AdCOd. •^ 

6.2.2.9.2 Press the ERROR RESET pushbutton on the K-8tArt. The RESTART A* - 
POES caution leaps shall extinguish. 

6.2.2.§•£_, Enter VERB 36 into the E-Start. Press the BTTER pushbutton. 
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4.9 Rooord ths voltage indicated on the CRT for the following power euppliee: 

a. The +120 VDC PIPA Power Supply output voltage shall be 
120 a6 VDC (CG 1040). 

b. The +20 VDC PIPA Power Supply output voltage shall be 
20.0+1.2 VDC (CG 1091). 

o. The -20 VDC PIPA Power Supply outputvoltage shall be 
-20+2 VDC (CG 1052). 

d. The -28 VDC Electronics Power Supply output voltage shall be 
-28. 9+8.0 VDC (CG 1100). 

4.8 The following values shall be measured with the guidance reference clock 

synchronising input pulse. Record the voltage indicated on the CRT. 

a. DIU 28V t 800 CPS 1% 0 deg. voltage shall bs 28.0+0.6 VAC (CG 1201). 

h. mu 28V, 800 CPS, 5% PHA - 90 dsg. voltage shall bs 
28.0+1.4 VAC (CG 1202). 

S. mu 28V, 800 CPS, 9% PHB 9 dsg. voltage shall bs 28.0+2.1 VAC 
(CO 1208). 

d. Optics 28V, 800 CPS 1% 8 deg. voltage shall be 28.0+6.8 VAC (CG 1211). 

S. Optics 28V, 800 CPS 9% - 90 dsg. voltage shall bs 28.0+1.9 VAC 

(CO 1212). 

t PM Dtff mu 9% 0 dsg. -99 dsg. (CG 1201) phase diffsrsnoe shall bs 

+sr air. 

g. fh Dtff Optics 1% mu 1% (CG1220) phase diffsrsnoe shall bs 8* +10*. 

4.1 Messed S» voltages indicated on the CRT for the following power supplied 

a. The +14 VDC CMC Power Supply output voltage shall bs +14.0+0.4 VDC 
(CG 1020). 

h. The +4 VDC CMC Power Simply output voltage shall be +4.0+0.2 VDC 
(CG 1080). 

e. The +4 VDC CDU Power Supply output voltage shall be +4.0+0.2 VDC 
(CG 1070). 

d. The +2.9 VDC TM BIAS SUPPLY output voltage ahall be +2.90+6.08 
VDC (CG 1110). 

4.8 Rooord the CRT indications far the following measurements: 

a. The 28V, 8200 CPS Power Supply feedback output voltage ahall bs 
28.8+0.8 VRM8 (CG 1881). 

b. The phase difference between the 9.2Kc supply and CMC syne shall 
be 0* +10* (CG 1888). 

e. The +14 VDC CMC power Supply RMS noise shall bs less than 0.2 VMMB 
(CG 1021). 

d. The +4 VDC CMC Power Supply sms vftes shafi be less than 8.2 VRMS 
(CO 1881). 
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«. 2.9.1.1 


6.2.1.1.4 


6.2.1.1.6 


6.2.1.1.6 


6.2.1.2 


6.2.1.3 


6.2.1.4 


Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verier that +28 VDC OPTICS OPERATE BUS (CG 1530) in 
+28.0*3.0 VDC. Record the indication on the CRT. Verify that OPTX 28V 
800 cpe 1% Oph (CG 1211) and OPTX 28V 800 cpe 5%-30 ph (CG 1212) are 
not flashing on the CRT. 

Enter VERB 57 into K148. Prone the ENTER pushbutton. 

Enter 00010 into K148. Press the ENTER pushbutton. 

Observe VERB 06 NOUN 01 flashes on the CRT and the PROGRAM display 
Indicates 07. 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
PSKY's shall light. After approximately 30 aeoonds the following data shall 
be displayed on the CRT. 


a. 

VERB 06 NOUN 02 flashing 


b. 

Rl * 400000*00007 


o. 

R2 « +00000*00007 


d. 

R3 - +00000*00007 


e. 

IG angle - 000*1 deg. 


f. 

MG angle * 000*1 deg. 


«• 

OG angle ■ 000*1 deg. 



Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
eeoonde the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 03 flashing 

b. R1 - 404500*00007 
0. R2 - +04500*00007 

d. R3 « +04500*00007 

e. IG angle ■ 045*1 deg. 

f. MG angle - 045*1 deg. 

g. OG angle - 045*1 deg. 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
DSKY's shall extinguish. After approximately 100 seconds the following data 
shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. Rl - 00000*00003 
€. R2 - 00000*00003 
d. R3 * 00000*00003 

NOTE: Negative numbers will be displayed in octal complement form, i.e., 
00001 - 77776. 
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6.2.9.18 Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl * OOOxx 

c. R2 ■ xxxxx 

The GIMBAL LOCK lamp on the DSKY’s shall extinguish. The PGN8 caution 
lamp on the Indicator Control Panel shall extinguish. 

Record Rl and R2 as the Inner Gimbal CDU drive rate. 

IG rate * Rl • R2 */sec. The Inner Gimbal CDU drive rate shall 
be 14*2*/sec. 

6.2.9.19 Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. Rl * OOOxx 
e. R2 * xxxxx 

Record Rl and R2 as the Outer Gimbal CDU drive rats. OG rate * Rl • R2 . 
The Outer Gimbal CDU drive rate shall be 14*2*/sec. 

6.2.9.20 Enter VERB 33 into K-148. Press the ENTR pushbutton. The No ATT lamp on 
the DSKY's shall extinguish. After spproximately 20 seconds, VERB 21 NOUN 22 
shall flash on the CRT. Enter +00100 into K-148 three times. Press the ENTR 
pushbutton after each entry. The NO ATT lamp on the DSKY's shall momentarily 
light, then extinguish. After approximately 100 seconds, VERB 01 NOUN 10 
flashing shall be displayed on the CRT. Verify Rl * 33XXX. 

The 188 Warning lamp on the Indicator Control Panel shall light. 

The 188 WARNING and 188 CDU FAIL discretes shall be ON. 

6.2.9.21 Enter the following sequence manually per 8teps 6.2.9.21.1.1 and 6.2.9.21.1.2 
or tape load the sequence per Step 6.2.9.21.2. 

6.2.9.21.1 Manually loaded input. 

6.2.9.21.1.1 On K-148 enter 


VERB 26 NOUN 26 ENTR 

00001 

ENTR 

01300 

ENTR 

30005 

ENTR 

VERB 31 

ENTR 


6.2.9.21.1.2 P ro cee d to 6.2.9.21.3 after manual entry of above data. 

6.2.9.21.2 Tape loaded input. 

6.2.9.21.2.1 Start tape reader at tape section 00102. 
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1.2.9.21.2.2 When tape reader stops, verify the following on the CRT: 

Rl* 00102. 

0.2.0.21.2 On K-148 enter VERB S3 ENTR. 2SS WARNING and ISS CDU FAIL shall be 
OFF. After approximately 20 aeconda VERB 21 NOUN 22 shall flash on the 
CRT. Enter +03375 into K-148 three times. Press the ENTR pushbutton after 
each entry. The NO ATT lamp on the D8KY*s shall momentarily light, then 
extinguish. After approximately 100 seconds, VERB 01 NOUN 10 flashing shall 
be displayed on the CRT. 

Verify Rl - 33XXX. 

The ISS Warning lamp on the Indicator Control Panel shall light. The 188 
WARNING and 188 CDU FAIL discretes shall be ON. 
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6.2.12.6.16 Set the OPTICS TEL TRUN switch to SLAVE TO SXT. Set the OPTICS ZERO 
switch to OFF. 

6.2.12.7 SXT Parallelism Tests 

6.2.12.7.1 Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
4*15.000*2 degree as indicated in R2 of the DSKY. Maintain a Shaft CDU 
angle of 000.00*0.10 degree as indicated by Rl on the DSKY. 

6.2.12.7.2 Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto- 
collimator horizontal filar. Record the autocollimator leading. 

6.2.12.7.3 Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 
autocollimator readings. 

6.2.12.7.4 Using the OPTICS CONTROL STICK sad a convenient CONTROLLER SPEED 
switch netting, carefully slew the SXT Trunnion to within 4*5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. 

6.2.12.7.6 Again sight through the 5-inch autocollimator eyepiece and adjust the measure¬ 
ment knob to bring the SXT StLOS horizontal reticle and autooollimator hori¬ 
zontal filar images to coincide. Record the autocollimator reading. ♦ • 

6.2.12.7.6 Repeat 6.2.12.7.5 twice. Calculate and record the average of the three auto¬ 
collimator readings. The average valus obtained here shall not differ from 
that obtained in 6.2.12.7.3 by more than 10 arc-seconds. 

6.2.12.7.7 Deleted* 

6.2*12.7.8 Deleted* 

6.2.12.7.9 Remove the Portable Light Assembly and Adapter Assembly from the base of 
the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

6.2.12.8 Shaft and Trunnion Positional Accuracy Checks 

6.2.12.8.1 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, carefully slew the SXT Trunnion to within 4*5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 15 seconds, return the selector to OFF. 

6.2.12.8.2 Enter VERB 16 NOUN 55 into the K-Start. Press ths ENTER pushbutton. 
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6.2.16.7.59 On K-148 enter the following sequence: 

VERB 33 ENTR 

8.2.16.7.80 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
D8KY display record R2 Q07 (NBDY-NBDX) ♦ .6 (ADIAY-ADIAX) ♦.$ 
AD6RA Position +00010. 

6.2.16.7.61 Terminate this test by entering in K-148 the following: 

VERB 36 ENTR 


6.2.16.7.62 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
♦00000 ENTR 

♦00000 ENTR 

♦00000 ENTR 


6.2.16.0 T PIPA Data Correction Calculation 


6.2.16.0.1 From the uplink file tape, the compressed data tape,or the PCM tape, request 
a data reduction of the X and Z accelerometer AV counts (addresses 37 and 41, 
respectively) and the TIME 2 and TIME 1 registers (addressee 24 and 26, 
respectively) for the period during which the Y PIPA test was being performed 
in positions 5 and 6 of the 1MU Performance Test. 


6.2.16.8.2 


Perform the following calculations for position 5. 


o 5 


Where: 


>5 


Gg * Measured acceleration term (position 5). 

Gg * Corrected acceleration term (transfer to line 11) 

6 * 

Coe 6y s - 1 - Fg for small ingles 
Where: 

V* 2 ** * #4 *5 

and: 

f (AV x5 - AV x Bias) (S.F.,) 

* 5 (AT) (local g) 

m ( AV *6 - AV a Bias) (8. F. g) 

** (AT) (local g) 
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1.2.16.9.9 


and: 

AV- Bias * (X FIPA B ias) (AT) 

AV- Bias .iZjnPABiasLiA^ 

* S.F. a 

8. F. and Bias terms are obtained from positions 1 through 4 of the IMU Per¬ 
formance Test. 

Perform the following calculations for-position 6. 



Where: 


Gg * Measured acceleration term (position 6) 

t 

Gg « Corrected acceleration term (transfer to line 12) 

6* 

Cos 6y ■ 1 - . J 6 for small angles 

* 2 ~ f . 

* ***« 

and: 

_ (AVx6 - AVx Bias) (S.F.*) 

• (AT) (local g) ~~ 

n_ « (AV*6- AV* Bias) (S.F.*) 

** (AT) . (local g) 

and: 

AV« Bias - (X PIPA Bias) (AT) 

S.F. g 

AV- Bias - (Z PIPA Bias) (AT) 

S.F. g 

S. F. and Bias terms are obtained from positions 1 through 4 of the IMU Pere¬ 
form ance Test. 
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6.2.16.10 CoLovlotl am 

ftbk XXI 

PMitioo Bo. ab 

RUologroA to R| tenUtgr fcii* NmowoA 


400001 

4UDT 

♦x pm 0 

400000 

4005 

-x pm 0 

-■HOC 4 ADIAX 

400003 

•OK 


4 £ pm 0 

4000C* ,, 

4«Bnr 4 Amur 
-z pm 0 

4U0Z 4 ADIAZ 

400005 

4i pm 0 

400006 

• x pm 0 

400007 

•KBK 4 .707 ABBRAX ' * ' 

400006 

•707 (-1HX - RBDl) 4 .5 (ADIAZ - ADIAX) 
4.5 (ABBRAX 4 ABBRAZ) 

400009 

-KBDZ 4 .707 ABBRAZ 


400010 


•70? (ranr - am) ♦ .5 (adiax - adiax) 

4.5 (ABBRAX) 
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6.2.16.10.1 

Mannured 

VfclURO 





Lino 

Position Ho. 

Step No. 

I^raneter 

Recorded Value 

6.2.16.10.1.1 

1 

+00001 

6.2.16.7.M 

+NBDT 

R2 

6.2.16.10.1.2 

2 

+00001 

6.2.16.7.U 

+XPIPAG 

R1 . R2 

6.2.16.10.1.3 

3 

+00002 

6.2.16.7-1* 

+NBDZ 

R2 

6.2.16.10.1.4 

. 4 

+00002 

6.2.16.7.11 

-XPIPAO 

21 . H2 

6.2.16.10.1.5 

5 

+00002 

6.2.16.7.M 

-NBD 

R2 





AD1A* 


6.2.16.10.1.6 

6 

+00003 

6.2.16.7.14 

-2BM 

22 * 

6.2.16.10.1.7 

7 

+00003 

6.2.16.7.14 

+ZFIPAQ 

Rl . R2 

6.2.16.10.1.8 

8 

+00004 

6.2.16.7.R 

+NB0T ♦ 

22 





ADSRAY 


6.2.16.10.1.9 

9 

♦00004 

6.2.16.7.M 

-ZPIPAO 

21 • 22 

6.2.16.10.1.10 

10 

+00004 

6.2.16.7.24 

+NBDE ♦ 

AD1\Z 

22 

6.2.16.10.1.11 

11 

+00005 


+YPIPAQ 

21 . 22 

6.2.16.10.1.12 

32 

+00006 

6.2.16. 7.64 and 

-YPIPAO 

21 • 22 

6.2.16.10.1.13 

13 

+00007 


-NBDX + 
•707AD6RAX 

22 

6.2.16.10.1.14 

14 

+00008 

6.2.16.7.M 

.707 (-MBDZ- 

22 




hbdy) + .5 (adiaz-adiay) 





♦.5 (AD®AY ♦ 

ADSRAZ) 

6.2.16.10.1.15 

15 

+00009 

6.2.16.7.14 

-NBDZ + 
•707ADSRAZ 

22 

6.2.16.10.1.16 

16 

+00010 

6.2.16.7.R 

.707(NBDY - 

22 


lCBDX) + .5 (ADIAT - 
ADIAX) + .5 ADSRAX 


m 
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0. S. It. 10. S Obtain data from last historical BUG and PIPA test and complete Table X\-x. 

TABLE X^i 


| PARAMETER 

UNIT8 

RECORDED VALUE 


mera 



mem 


NBDZ 

mere 


AD6RAX 

meru/g 


AD6RAY 

meru/g 

* 

AD6RAZ 

meru/g 


ADIAX 

meru/g 


ADIAY 

meru/g 


ADIAZ 

meru/g 


X PIPA 8 . P. Error 

PPM 


Y PIPA 8 . P. Error 

PPM 


Z PIPA 8. P. Error 

PPM 


X PIPA Bias 

em/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA BUS 

cm/eec 2 



0.2.10.10.2 Obtain data from the second last historical BUG and PIPA test and eompiete 
Table Xt-g. 

TABLE X t -2 


PARAMETER 

UNITS 

RECORDED VALUE 

1VBDX 

meru 


NBDY 

meru 


NBDZ 

meru 


AD6RAX 

meru/g 


AD6RAY 

meru/g 


AD6RAZ 

meru/g 


ADIAX 

meru/g 
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TABLE X t - 2 (Continued) 



■ JAiLU i 4 iBH 

KffiTvIS 

ADKAY 

meru/g 

ADIAZ 

meru/g 

XPIPA 8 . F. Error 

PPM . 

YPIPA 8 .F. Error 

PPM 

Z PIPA 8 . F. Error 

PPM 

X PIPA Bias 

cm/sec 2 

Y PIPA Bias 

cm/aec 2 

Z PIPA Bias 

cm/aec 2 



6 .2.1$. 10.4 Obtain data from the third lmet historical QUO and PIPa teat and complete 


-PAftAMg 

NBDX 

NBDY 

NBDZ 

AD 6 RAX 

ADSRAY 

AD 6 RAZ 

AD1AX 

AD1AY 

AD1AZ 


TABLE X 1.3 
1 UNITS IrI 


meru 

meru/g 

meru/g 

meru/g 

meru/g 

meru/g 

meru/g 


XPIPA Af. Error PPM 
YPIPA4. F. Error PPM 
Z PIPA S.F. Error PPM 
X PIPA Bias em/a 


Y PIPA Bias 
Z PIPA Bias 


em/sec 2 

cm/aec 2 

em/sec 2 
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f.t.ll.10.1 Compute the PIPA Scale Factor error in parte per million and record in 
Table X. 


a. PIPA 8. F. Error« 


b. X PIPA a F. Error > 


^♦PIPAG - (-PIPAG) 

T (2 local Kl 
J^line 2 - line 4 ; 


rl* 0000001 


-L 0000001 


I a local n io° 

•• T * *■ Error - I UM ii : line 1J ' - 1 ' 0000 * 1 


d. Z PIPA a F. Error - 


[ fi local O 
line 7 - line t 


The PIPA 8. F. Error stall not exceed *1000 PPM. 

0.2.10.10.0 Compute the PIPA Biae in cm/eec 2 and record in Table Xj. 


a. PIPA Biae > 


cm/sec 


b. X PIPA Btae-H« l+11iK,.l - 

2 

c. Y PIPA Biae - line 11 ♦ line 12 - 

2 

d. z PIPA BUS - li re 7 ♦ U bb.& - 

2 

The PIPA Biae shall not exceed *2.28 cm/eec 2 . 
0.2.10.10.7 Calculate NBD, AD6RA, and A ERA and record in Table X|. 

a. NBDX - -<lln* *) * 

NBDY - line 1 - 
NBDZ - line 3 - 

NBD shall net exceed *15 mem. 

b. AD6RAX- jflU K 18 , " Um . ft - 

.707 

AD6RAY - line 0 - line 1 * 

ADSRAZ - , 

.707 


AD6RA shall act exceed *40 meru/g. 
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o. AD1AX - lino ft - line • ~ 

AD1AY - lino 16 - .707 fNBDY-NBDX 

.ft 

A DIAZ * line 10 - line 8 - 
ADIA shall not exceed *100 meru/g. 

TABLE X|; 


AD8RAX ♦ ADIAX 



0.2.16.10.8 Perform the following calculations for each term In Table X|, and record 
the results la Table D, 

Dl ' |*t-l - *lj 

Ds - lx,-! -X,| ♦ |X M - Xm] 

Dj - |X,_, - X,.,| ♦ |«m * *M| ♦ |*M * *il 
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NORTH AMERICAN AVIATION. INC. 
■MClwM INrOMMATNM ■YITICMS WVWIOH 
• ••«« IIVI.MWNIV c **.«*•••••* 

cone mcMT. no. QN9 


X| • data point just obtained 
Xf.| • last historical data point 
X|.j * second last historical data point 
X|_g * third last historical data point 


NOTE: D} calculations begin with the first data point 

after 1S8 Pre-Vlb; D 2 calculations being with the 
1 sepnOri data point after 1SS Pre-Vib; Dg calculations 
begin with the third data point after Pre-Vib. 


PARAMETER 


NBDX 

NBOY 

NBDZ 

ADSRAX 

AD6RAY 

AD6RAZ 

ADIAX 

ADIAY 

A DIAZ 

X PIPA a F. Error 

Y PIPA a P. Error 
Z PIPA a P. Error 
X PIPA Bias 

Y PIPA Bias 
Z PIPA Bias 



6.2.16.10.9 Failure to meet the above criteria shall result in retest according to paragraph 
6.4.2. 
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S. 1 IT 8XT-NB-MU Pina Alignment Teet 


•. S. IT. 1 Perform Mae ter Initialisation i.S. S.S before proceeding. 


6.S. 1T.S 


S.S. 17.3 


S.S.1T.4 


•.1.17.5 


Prior to performing this teet, the GAN Installation Qualification fixture ah a l l 
be installed on the supporting fixture and adjusted to permit proper operatten . 
of the GAN optics. The asimuth supplied by the asimuth eutoeet (Optical 
Reference No. 1) shall hr knoun to *30 minutes of are. 

NOTE: The GAN shall hare had OPERATE power applied for a minimum of 
1 hour. Set the G/N POWER-OPTICS switch to OPTIC*. Verify 
that VDC OPTICS OPERATE BU8 (CG 1830) is 428.0*3.0 VDC. 
Verify that toe OPTX 23V 800 cps 1% sere (CGI211) and OPTDC 28V 
800 ops 5%-00 ph (CG 1212) are not flashing on the CRT. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton.- Enter 
00003 into KUO. Press the ENTER pushbutton. Reoord R1 ■ AAAAA. 

If the recorded Talus is within any of the sets of limits given in Table 1 
proceed with the test. If the r e co r ded value is NOT within any of the sots 
of limits wait 80 minutes and then repeat this step. 

TABLE I 


MIN VALUE 
00000 

< 

AAAAA 

< 

MAX VALUE 
03242 

04000 

< 

AAAAA 

< 

07242 

10000 

< 

AAAAA 

< 

13242 

14000 

< 

AAAAA 

< 

17242 

20000 

< 

AAAAA 

< 

23242 

24000 

< 

AAAAA 

< 

27242 

30000 

< 

AAAAA 

< 

33242 

34000 

< 

AAAAA 

< 

37242 


Enter the following sequence into the Lower Equipment Bay (LEB) D6KT. 

a. VERB 41 NOUN 20 ENTER 

b. 400000, ENTER 
O. 400000, ENTER 
d. 400000, ENTER 

On the GAN In d ic ator Control Panel set the following switches to the position 


a. OPTICS TEL THUN to SLAVE to 8XT 

b. OPTICS COUPLING to DIRECT 
O. OPTICS SPEED to LO 

d. OPTICS MODE to MAN 

8.2.17.8.1 Using the OPTICS CONTROL SUCK and a convenient CONTROLLER SPEED 

switch setting, earefelly slew the SXT Trunnion to within 45 degrees of aero as 
indicated by the TP AC. Set OPTICS ZERO to ZERO. 
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1.2.17.1 Enter tbe following into the DSKY. 

1. VERB 01 NOUN 01, ENTER 
b. 00302, ENTER 
Record R1 - XXXXT 

0.2.17.7 Enter the following Into the DfiKY 

A. VERB 21 NOUN 01, ENTER 

b. 00302, ENTER 

c. XXXXY 9 , ENTER where T* to determined by Table Q and XXXX In 1 
recorded in 0.2.17.0. 

TABLE B 


0.2.17.0 


0.2.17.9 


Initiate the teet fay entering tbe following eequ enoe into tbe LEB D8KT. 

a. VERB 57, ENTER 

b. 00003, ENTER 

Obeeree VERB 00 NOUN 01 flaebing on tbe B8KT. The foUowing data te 
dieplayed in R1 and R2 on tbe DSKY. ^ k . 

a. R1 - 4*13500 

b. R2 • +xauxxx (Site Latitude from Table I) 


TABLE I 


Teat Site 
NAA 
MILA 
M8C 


Latitude 

<433.922 

4*20.510 

4*23.550 


0.2.17.19 If tbe data dieplayed in correct enter VERB 33 ENTER into the DSKY. If tbe 

value dieplayed ie other than 413600 in R1 and the cor rect Site Latitude in R2, 
correct the data by entering the following eequenoe into tbe DSKY. 


a. VERB 21, ENTER 

b. 413500, ENTER 
0. VERB 22, ENTER 

d. + xx. xxx, ENTER (4XX.1 

e. VERB 33, ENTER 


i Latitude from Table 1) 


0.2.17.12 Obeeree VERB 21 NOUN 30 fUehing on the DSKY. Enter tbe followti* 
eequenoe into the DSKY. 

a. 400001, ENTER (Poettioe Number) 

b. 400000, ENTER 
O. 400001, ENTER 
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0.1.17.11 Obeeree VERB 00 NOUN 01 flanking on the DflKY. The followti* data ehaU 
be displayed in HI, R2 and R3. 

a. R1 • ♦ xxx. n (Yj^b Azimuth) 

b. R1 ■ naum (Yhb Elevation) 
e. 13-00001 

0.1.17.13 If the data displayed ie correct enter VERB 33 ENTER into the D6KY. If R1 
and R1 do not contain the correct YnB azimuth and elevation, correct the 
data by entering the following eequenoe into the DflKY. 

a. VERB 14, ENTER 

b. tnLn a 001.00 degrees, ENTER (Ynb azimuth) 
o. 4xx. xxx a 01.000 degreee, ENTER (Y^ elevation) 
d. VERB 33, ENTER 

0.1.17.14 Obeerve VERB 00 NOUN 01 flaehing on the DflKY. The foUowii* data shaU 
be displayed in Ml, R1 and R3. 

a. R1 - 4xxx.xx (Z^n Azimuth) 

b. R1 ■ ex xxx (Z^b Elevation) 

c. R3-00001 

0.1.17.13 If tbs data dieplayed la co r rect enter VERB 33 ENTER into tbs DflKY. If R1 and 
El do net contain tbs correct Znb azimuth and elevation, correct the data by 
enur in g tbs Mowing eequenoe into the DflKY. 

a. VERB 14, ENTER 

b. 4xxx.nx a 001.00 degrees, ENTER (Zhb Azimuth) 

n. +XX.XXX a 01.000 degreee, ENTER (Znb elevation) 

d. VERB 33, ENTER 

0.1.17.10 Obeerve VERB 00 NOUN 01 flashing on the DflKY. The follow!* data ahaE be 
* dieplayed In JU, R1 and R3. 

a. R1 ■ 4XXX.XX (Target I Asbnath) 

b. R2 - axx. xxx (Target 1 Elevation) 

e. R3- 00001 

0.1.17.17 If the data displayed ie oorreot enter VERB 33 ENTER hne U» D9CY. VRlmrf 

R1 do not contain the oorreot azimuth and elevation for Target 1, cermet the 
data fay entering the Mowing eequenoe Into the D9CY. 

a. VERB 14, ENTER 

b. 4 xxx.sk a 000.10 de gr ee e . ENTER (Target 1 Azimuth) 

o. axx. xxx a 00.010 degreee, ENTER (Target 1 Elevation) 
d. VERB S3, ENTER 

0.1.17.10 Obeerve VERB 00 NOUN 01 flashing on the INKY. The Mewtag data etett be 
displayed in Rl, R1 and R3. 

a. R1 - 4xxx.xx (Target! Azimuth) 

b. R2 ■ axx. xxx (target 1 Elevation) 

c. R3 - 00001 


L 


it* 
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If the data displayed la correct proceed to 1.2.17.20. If R1 and R2 do not 
contain the oorrect azimuth and elevation for Target 2, correct the data 
by entering the following sequence Into the D8KY. 

a. VERB 24, ENTER 

h. Axxx.xxe000.10 degreee, ENTER (Target 2 Azimuth) 
o. Axx.xxxA00.010 degreee, ENTER (Target 2 Elevation) 

Set the OPTICS EERO ewttch la OFF* .Enter VERB 12, ENTER into the DSKY. 


When the DSKY dlspUys VERB 51 NOUN 90 flaihti* and R1 - 00001, egt the 
OPTIC8 MODE switch on the GAN indicator Control Panel to CMC. The CMC 
will align the SXT to the Target 1 position. When the alignment In oomptete 
as observed by no farther movement of the Telescope Panel Angle Counters 
(TPAC), set the OPTICS MODE switch to MANUAL. 


0.2. IT. 22 


Using the Optics Band Controller, align the 8XT StLOS with Target 1 end 
press the MARK pushbutton. If satisfied that the MARK wee good press the 
ENTER pushbutton. If not satisfied with MARK press tbs MARK REJECT 
pushbutton and repeat this step. 

When the DSKY displays VERB 51 NOUN 90 flaehh« and R1 - 00002 set’the 
OPTICS MODE twitch to CMC. The CMC will align the SXT to ths Target 2 
position. When alignment Is complete as observed by no further movement 
of the TPAC, set the OPTICS MODE switch to MANUAL. 


0.2.17.24 Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 

press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with the MARK press ths MARK REJECT 
pushbutton and repeat this step. 

NOTE: The following two MARKS must be performed aa quickly as possible. 
In no case shall the tia* between the first and second MARK exceed 
two minutes. 

6.2.17.25 After 90 seconds observe the DSKY far VERB 51 NOUN 90 flashily and 

Rl-00001. Set the Optics Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When the alignment is complete as observed 
by no further movement of the Telescope Panel Angle Counters (TPAC), eet 
the OPTICS MODE switch to MANUAL. 


Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 
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••1.17.17 When ths D8KY display* VERB SI NOUN 10 flaahli* and R1 - 00001 Ml 
the OPTICS MODE swttch to CMC. The CMC will align tbs SXT to the 
Target 1 posit Ion. Whsn alignment is complete as obs e r v e d by no further 
movement of ths TPAC, sol Iks OPTIC8 MODE switch to MANUAL. 

•.1.17.11 Using ths Optics Hand Controller, align ths SXT SILOS with Target 1 and 
press ths MARK pushbutton. If satisfied that ths MARK was good prose 
the ENTER pushbutton. If not satisfied wtth the MARK press ths MARK 
REJECT pushbutto n and rspsat this step. 

-.' .;. s €.! 7 j ’. •'.!#. .* 

•.1.17.19 In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DfiKY and 
the test results shall be displayed. R1 and R2 on the DfiKY shall display ths 
misalignment of one of the horixontal PUPA's in arc seconds (R1 ■ whole, 

R1 - fractional). Reoord Rl and Rl. (8 m Table n for PIPA displayed). 

•.1.17.19 Enter VERB 11 ENTER into ths DSKY. Whan VERB 09 NOUN 69 flashes, Rl 
and Rl on ths DfiKY shall display the misalignment of ths M oo nd horizontal 
PIPA in axe seconds (Rl whole, Rl fractional). (8 m Table U for PIPA 
displayed.) Record Rl and Rl. 

9.1.17.11 Enter VERB 14 ENTER into ths DfiKY to terminals the lest. Watt • seconds. 

6.1.17.11 - Repeat steps 9.1.17.1 and 9.1.17.9 through 9.1.17.11 sabotttuttag No. 90001 

in 9.1.17.11. a. 

9.1.17,19 Enter ths following into ths DfiKY. 

a. VERB 19, ENTER 

b. VERB 41 NOUN 20, ENTER 
C. 400000, ENTER 

d. 400000, ENTER 

e. 400000, ENTER 
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Table Q. Display Conditioaa at Teat Completloi 
Poe I- SM OriMUbM Horiaontal Misalignment Component 


tioa 

*8M 

t hm 

Z 8M 

8.2.17.28 

(.1. IT. M 

1 

UP 

sw 

8E 

*SM 

*811 

i 

sx 

sw 

BH 

*SM 

▼8M 

•• 

81 

UP 

SW 

*SM 

*SM 


• Position S ie not nb 1b the Spacecraft because of (SMBAL LOCK con¬ 
siderations. 


t. ft.17.Si Set the G/N POWER-OPTICS awltoh oa the LEB Lighting Coatro! Panel to OFF. 


•.ft.17.ftft Calculations 


S. ft. 17. IS. 1 


a. Tsk misalignment* ( ) Bl-Uft 

b. Zgn misalignment ■ < ) 

a. Ken misalignment *( ) B1-R2 
4. TgH misalignment* ( ) R1-R2 


•.ft. 17. fti. 2 


•.ft. 17. ft ft. ft 


Eater the latent ralnee from ft. ft. IS DiU Performance Tael. 

a. X PIPA biae - c m/soc* 

b. T FIPA biae ■ c m/eec* 

a. Z PIPA biae - c m/eso* 

d. ij ■ >!• IX PIPA bias! ■ a re see. 

e. i..* 210 IT PIPA blast* a rceec. 

f. ■ 210 fZ PIPA bias) - a re sea. 

a* *SM misalignment (Blea oorreotecb • •• ft. It. 24. la - 0y * 

b. Z SM mieallfnmeat (Biae corrected) ■ •. 2.19.24. lb - • 

a. ^SM misalignment (Biae corrected) - ft. ft. 17.24. lo - # x • 
d. t SM misalignment (BL» corrected - •. ft. If. fti. Id - # y - 





The Slf misalignments la each orientation, anBlfcdtag PIPA bias, iwB'nt 
■ tend ai— arc ae on od e. 

•. ft. 18 Qyr o o o m pa aa ing Test 

ROTBi Perform Master Initialisation S.ft.ft.3 before pr o c ee din g. 

Set the O/M POWEB-OPTICS Sarttch oa the LEB Lightii* Control Panel to 
OPTICS. Verify that +•• VDC OPTICS OPERATE BUS (CO 1580) le ♦28.0*2.0 
VDC. Verify that OPTX 28V 800 ops 1% aero (COlftll) and OPTX 28V 800 ope 
6%* 80*h (CO 121ft) are not Baching oa the CRT. 


nt 


8.2.18.1 
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Eater tee following Into tea D8KY. 

a. VERB 01 NOUN 01, ENTER 

b. 00361, ENTER 
Record R1 • XXXXY 

Enter tiw follow!* teto the DflKY. 

a. VERB 11 NOUN 01, ENTER 

b. 00361, ENTER 

o. XXXXY 1 , ENTER where Y* la determined by Table IT and XXXX la that 
re c orded In 6.1.10.1. 


.4 Enter the following oo q n enoo tate the E-fltart, preening ENTER puateaitten after 
eaoh entry. 

a. VERB IT, ENTER 

b. 00006, ENTER 

•6 flyetem ehall advance to Qyrooompaeo l y ete m Toot and display 01 on the CRT 
program display. 

•6 <te the CRT obeerne VERB 06 v NOUN 61 flaahiag with nemo launeb azimuth 
dieplayed in R1 ■ +xxx.xx. 

• 6.1 If the asimoth dieplayed in oorroot proo ee d to 6.1.19.6; if not, per for m 

the following sequence: 

a. VERB U, Prone ENTER poohbottea 

b. tm.n, prone ENTER pus h button (Correct launch Amtmuth) 

• T After aerifying that the oorroct launch aslmuth ie displayed in R1 on the CRT, 

Enter VERB 33 on the K-BTART and posh the ENTER pustfruttea. 

.9 Obeere* VERB 06 NOUN 31 Baehteg on the CRT wUh the follow!* dieplayod 
la R1 and Rl. 

a. R1 - hnm.n, Nit. Bane Aatmnth (Egg) 

b. Rl • AXZ.X3B, bite Latttede 

.9.1 Verify the data appearing in Rl and Rl and if oorroct p rooee d. If not correct, 
perform the following eeqneaoes 

To correct Rl: 

a. VERBU, ENTER 

b. txxx.xxaOOO. 50 de gr eee, ENTER (Eng Azimuth) 

To oorroct Rl: 

a. Verb 11, ENTER 

b. TXX.XXX, ENTER (Correct Mte Latitude from Table I) 




litr 
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•.2.18.9.1 


8.2.18.9.2 

8.2.18.9.2 

8.2.18.9.4 


L 2.18.9. 


8.2.18.19 

8.2.18.19.1 


9.2.18.10.2 


a :r . .• "'’1!;, sir u.o S\ t *’ I . u- vi m *a 

> ’* *' •• *- '' 

Gyroeompasalng Stability 

Enter VERB 38, ENTER Into the D6KY. On the D8KT observe the PROGRAM 
display change to 08 after approximately 90 ssoonds. Approximately 5 
minutes later observe the PROGRAM display change to 02. When PROG 
display changes to 02 reoord time as Tq. 

120 minutes after Tq reoord tee Outer, Inner and Middle CDU Glmbal 
angles from the CRT. 

Repeat above step every 5 minutes for the next 80 minutes. 

The peak-to-peak spread of the outer glmbal angle shall not exceed 0.12 
degrees. 

The peak-to-peak spread of the Inner and Middle glmbal angles shall not 
exceed 0.08 degrees. 

Qyroeompassing Aoouraoy 

Using the OPT1C8 CONTROL STICK and a eoavenient CONTROLLER SPEED 
switch setting, carefolly slew the 8XT Trunnion to within +6 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to 8XT). Between 178 
minutes and 298 minutes from T 0 set the OPTICS ZERO switch on the GftN 
Indicator Control Panel to ZERO. ' * 

Enter the following into the D6KY. 

a. VERB 21 NOUN 08 ENTER 

b. 02883 ENTER 

o. ♦XXX.XXfcOOO.Ol ENTER (Target No. i All 

d. Press ENTER Pushbutton 

e. 02864 ENTER 

f. +XXX.XX*000.01 ENTER (Target No. 2 As) 

g. Press ENTER Pushbutton 

h. 02668 ENTER 

i. 4-00.000 ENTER (Target No. 1 ELI 
). Press ENTER Pushbutton 

k. 02666 ENTER 

L +00.000 ENTER (Tnrget No. 2 EL) 

On the GUI Indicator Control Panel set the OPTICS ZERO switch to OFF, 
set the OPTICS MODE switch to MAN and the OPTICS SPEED switch to HI. 
Drive tee SILOS to the approximate position of Target No. 1. Set the 
OPTICS SPEED Switch to LO. 

NOTE: Read the followli* 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible. 

After 188 minutes from T 0 enter VERB 82 Into the K-Start. Press the ENTER 
pushbutton. Observe the PROGRAM displqr on the CRT change to 03. 
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When VERB 06 NOUN 61 flash on ths CRT and D6KT*o, insure that R1 
and R2 display Target 1 azimuth and elevation. 

a. R1 - +xxx. xx (Target 1 azimuth) 
h. R2 ■ 4<K>. 000 (Target 1 elevation) 

Verify the data appearli* in Rl and R2 and if oorreet, proceed. If not 
correct, perform the following sequence. 


6.1.18.14 


a. VERB 84, ENTER 

b. 4axx.xxe000.01, ENTER (Target 1 azimuth) 
e. 400.000, ENTER (Target 1 elevation) 

After die correct readings for R1 and R2 are verified, enter VERB 82 
into the K-Start. Press the ENTER pushbutt o n. 

When VERB 06 NOUN 61 flash on the CRT and DBKTa, insure that R1 
and R2 display Target 2 azimuth and elevation. 

a. Rl - 4*xx.xx (Target 2 azimuth) 

b. R2 • 400.000 (Target 2 elevation) , . 

Verify the data appear** In Rl and R2 and if oorreet pro osc d . If not 
correct, perform the following sequence. 


a. VERB 24, ENTER 

b. 4XXX.XXA000.01, ENTER (Target 2 azimuth) 
e. 400.000, ENTER (Target 2 elevation) 
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6. t It. 17 After the oorreet readings for R1 nd Rl ore verified eater VERB 22 

into the K-Start. Preee the INTER pushbutton. 

6.2.18.18 Using the Optics Hoad Controller, align the SET BtLOC te target 1 end 
preee the MARK pushbutton. If satisfied that the MARK vie good, p r oo ss d . 
If not satisfied with MARK, press the MARK REJECT paeMnitton ai d 
repeat the step. 

8.2.18.18 Set the OPTIC8 SPEED switch to id. Using the Optlee Rand Controller, 
drive the SXT StLOS to the app r ns lwto position of Target No. 2. 

8^ 8 t 18.il Set the OPTIC8 SPEED switch to LO. Using the Optics Hand Controller, 

align the SET StLOS to Target 8 and press the MARK pus hb ut t o n .. V 
satisfied that the MARK was good, press the ENTER pus h b u t ton . I net * 
satisfied, press the MARK REJECT pushbutton and repaat this step. ' ^ ‘ ~ 

am v. joJ 

8.2.18.21 On the CRT observe the following data displayed: 

a. VERB 88 NOUN 80 

b. Rl ■ a xx. xxx pt gyro elevation error, degrees) * * * 

e. R2 ■ A xx. xxx (Y gyro elevation error, degrees) 
d. RS * A xx. xxx (Z gyro aalmuth error, degrees) • 

Reoord Rl, R2 and RS. 

Enter VERB 84 into the K-8tart. Press die ENTER pushbutton. Observe 
the PROGRAM display on the CRT and DSKY'a indicate 02. Using the 
OPT1C8 CONTROL STICK and a etavenfaet CONTROLLER SPEKD.switch 
setting, carefully slew the SXT Trunnion to within +6 degrees of aero as 
tndleated by the TPAC (Telescope Tmaakto steered to 8XT)..Set the OPTICS 
ZERO switch .on the GAN Indicator Control Panel to ZERO. 

r .it* '■!’ \ r. . ■ xi K. *\ H k.i L tc /t. " r ryr* 9 * KT?tu*;itoa. 

Enter VERB 88 Into the MtasLr Press the ENTER puahbttttenwu^ah'.tt r. 

'.afi'* Set ^/N PO* EH OKITTT ’fterlfejl; eu 

Enter VERB 41 NOUN. 20 into the K-8tart. Press the ENTER pushbutton. 
Enter +00000 into the K-Start three times. Press the ENTER pushbutton, 
after each entry. Set the G/N POWER OPTICS Switch on the LEB Lighting 
Control Panel to OFF. 


8.2.18.22 


O. -I. • «•' - 

8.2.18.22 

8.2.18.24 
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To 

To 415 
To 430 
To 445 
To 460 
To 476 
To 490 
To 4106 
To 4190 
To 4126 
To 4190 
To 4196 
To 4140 
To 4146 
To 4160 
To 4166 
To 4160 
To 4166 
To 4170 
To 4176 
TO 4100 


1. Record CDtl angle* at ttmoo Indicated. <T C ia the lima 
at the atari of test - Prog 02) 

2. Tlw 2 hr data <T 0 4120 minutes) la baaallna. 


a: Tolaranoa la O.OOaft.Oi* delta from 2 hr baaallna lor CDUX, 
and 0.00*0.02* delta from 2 hr baseline lor CDUY ft CDUZ for 
the 120 minute to lift minute recordings only.. 


6.2.16.26.1 


6.2.16.21 X Gyro Elevation Error 
T Gyro Elevation Error 
Z Gyro Azimuth Error 


Recorded V» 
*R1 degrees 
4R2 degrees 
*R3 degrees 


6.2.16.26 


Calculation Sheet 


6.2.16.26.1 Record the moat recant values of the following ooefflcleid* from 6.2.16, 
D4U Performance Test. 


a. NBDX - ( )_ 

b. NBOY - ( ) _ 
O. NBDZ - < > _ 
d. ADIAZ - < ) - 
a. ADSRAY - ( ) 
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6.2.18.26.2 Perform the foUowii« calculations. (Cos X functions arc provided In Table L ) 
a. * HBDZ ♦ AD1AZ 


6.2.12 

6.2.12.1 

6.2.12.2 


a (vert) 


-C I 


b. D 


6.2.18.26.2 


• - Bln (Launch As) NBDX + 

'•* ' Co. (Launch As) NBDY ♦ AD8HAY 

g U_» n 206 

'(».rt) (v»rt) x coal. (e«.t) » coajL 

3600 | 

*<wrt) - ( )- 


Location 

NAA 

MILA 

MSC 


Table I 

Latitude X 

33.921 

28.816 

29.856 


0.82985 

0.87868 

0.86923 


Perform tbs followli* calculations using the recorded data from 6.2.18.25 
and 6.2.18.26; 2. 

■f * 

a. Z Gyro aztmuth error 2 hrs (corrected) - line 3 - * <vert) 

Z Gyro aalmuth error 3 hrs (corrected) •__ corrected 


Z Gyro aalmuth error (oorrected) shall be 0.00*0.573 degrees. 

[degrees 


b. X Gyro elevation error (3 hr) -line 1 
X Gyro elevation error (3 hrt ■ 


c. T Gyro elevation error (3 hr)- llBCLi 
T Gyro elevation error (3 hr) ■ 


The X ami T Gyro elevation errors shall be 0.00*0.045 
CMC Voltage Margin Test 

Verify that the GAM DfU HTR MKA and MNB breakers are engaged, oomputer 
MNA and MNB breakers are engaged, IMU MNA and MNB breakers are not 
ei^aged, and the GAN Powur-IMU switch on tbs LEB Lighting Control Panel 
Is In the OFF position. On K-168, enter VERB 36 ENTR. 

On the PBA Adapter Module set tbs INHIBIT VOLTAGE PAIL switch to ON. 

CAUTION: Durti* tbs performance of this test tbs ♦( VDC CMC Power 

Supply shall not be operated at less than ♦!. 6 VDC or greater 
than 5.2 VDC (CO 1030). The +14 VDC CMC Power Supply 
•hall not be operated at lees than +8.5 VDC or greater than 
♦17.0 VDC (CG 1020). Rotate the LEB LTS NUMERIC8 SEL 
to approximately oenter position. Decrease to absolute minima 
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§•2.19.2 discernible lighting. 

(ooofc) 

ROTE: The flashing Indication of the CMC Power Supplies on CRT may bo 
disregarded for this lost. Tbo charts fa Table I may bo osod to 
determine approximate values for the "XX. X" rallies of 0159 
voltage dial settings corresponding to various power supply voltages. 
§. 2.19.2.1 Into R-153, Insert 1100. Verify and execute. 
g;2:i9:i Chits &-l6< Insert 0001. Verify sad enseals. 

9.2.19.4 Insert la 0159. -040001244 and execute. Verify on CRT Hat OV0119 Is 

bet w ee n -3.9 and -5.0 vdc. 

9.2.19.6 Insert In C-159 -050001234 sad execute. Verify on CRT that GV0109 is 

betw ee n -4.0 and -9.0 vdc. 

9.2.19.9 Units R-154, Insert 0111. Verify and execute. 

9.2.19.T Observe CO 1020, +14 VDC Power Supply, and CO 1030, +4 VDC Power 
Supply on CRT. Repeat 9.2.19.3 thrm«h 9.2.19.9 adjustli« each C Start 
entry until CO 1020 Is 12.1, +0.1, -0.0 vde and 00 1030 Is 3.40, +0.03, 
-0.00 vdc. 

9.2.19.9 Initiate CMC Self Check by Inserting the following hi K-149. 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
e. 77777, ENTER 

Walt 200 aeoonds. 

9.2.19.9 Insure that the D6KY RESTART lamp does not light, and that 

a. VERB 05 NOUN 31 

b. Rl-01102 

does not appear on DSKT. 

9.2.19.9.1 Into Rrlid, Insert 0101. ‘Verify and execute. 

9.2.19.10 Set INHIBrr VOLTAGE PAIL switch to OFF on PSAAM. 

Verify that DflKY RESTART lamp Is lighted. Disregard other DSKT 
Indications. If RE8TART lamp does not light, repeat 9.2.19.3. Verify 
CMC Warning master alarms are lighted. 


m 
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C. 1.19.11 8et INHIBIT VOLTAGE FAIL switch to ON, on PSAAlf. Insert into K-145t 

A. ERROR RESET 

b. VERB 21, NOUN 27, ENTER . 

0. 77777, ENTER 

9.2.19.12 Units R-154, insert 0001. Vorlfy and execute. 

9. 2. 19.12 insert ftn 0-159 +10S001244 and execute. Verify on CRT that GV0119 is 
be tw ee n 49.9 and +11.0 vde. 

9.2.19.14 Units R-154, iiwert 0111. Verify and exeeute. 

9.2.19.15 Observe CO 1020, +14 VDC Power Supply on CRT. Repest 9.2.19.12 
through 9.2.19.14 aftyistiag the C Start entry until CO 1020 is 19.4, +0.1. 
-0.0 rde. 

9.2.19.19 Press ERROR RESET on K-148. Wait 200 seooods. Ensure that the D6KT 
RESTART lamp dees not light and thaty 
a. VERB 05. NOUN 91 
%: ki-0U09 
doss not aoosar on D6KI 

9.2.19.19.1 Into R-154, insert Omf* Verify and eneoute. 

9.2.19.17 Set INHIBIT VOLTAGE FAIL switeh to OFF, on PSAAM. Verify that DSET 
RESTART lamp is lighted. Disregard other D6KT indications. Verier CMC 
Warning naNNehreisit UdUML ' ct** • e«w< . -im* 

m#* rf! as k$a* 34 utt^rteu*-wastes** K r, ~' r \ 

9.2.19.19 Set INHIBIT VOLTAGE FAIL switeh to ON, on PSAAM. heart into K-149t 

a. ERROR RESET 

b. VERB 21* NOUN 27, ENTER 
O. 77777, ENTER 

9.2.19.19 Unite R-154, iMert 0001. Verify and Oneeute. 

9.2.19.20 heart is C-159. +092001224 and assents. Verify on CRT that GV0109 is 
between+9.2 and+10.2 vde. 

9.2.19.21 MlsJhl24, InaartOttW Verify and caveats. r. 

. . . . - - * * - • * V , , -• • * 

9.2.19.22 Observe CG 1020, +4 VDC Power Supply on CRT. Repeat 5.2.19.19 through 
4. 2.19.21 acQurtlng the C Start entry until CG 1920 is 4*90, +4.00 -O.OSyde. 

9.2.19.22 Press ERROR RESET ee R-140. Wait200 seooods. Ensure that the D6KT 
RESTART lamp dees not light and that: 

a. VERES* NOUN 21 i 

b. R 1*01102 does not appear on D6KT. 

9.2.19.22.1 Into R-154, Insert 0101. Verify and execute. 


1H*& 







NOftTH AMERICAN AVIATION. INC. APOLLO GIN Specification 
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CAM MINT MS. ms 


6. 3.19.34 Bet INHIBIT VOLTAGE FAIL swtteh Id OFF, on P8AAM. Verily that D8KT 
RESTART lamp le lighted. Disregard other MSKY indications. Verify CMC 
Warning«eeter alarms are tinted. 7 " v :■ . IXI-1 . :;n 

v#&*> i **• lu*tea<) )f CUT. 

6. S. 19.35 Bet INHIBIT VOLTAGE FAIL switch to ON, oe PSAAM. Insert into K-148i 

A. ERROR RESET 

b. VERB 31, NOUN 37, ENTER 

A. TT777, ENTER. 

6.3.19.39 Units R-154, insert 0001. Verify and exeoute. 

f. 3.19.3T Insert in C-156, -040001344 end execute. Verify on CRT that GV0116 is 
between -3.0 and -5.0 vde. 

6.3.19.38 Ubits 1-154, insert 0111. Verify and cneoute. 

6.3.19.39 Ob s en r e CG 1030, 414 VDC Power Supply on CRT. Repeat 6.3.19.36 through 
6.3.19.38 adjust!* the C Start eetry until CG 1030 is 13.1, +0.1, -O.Orde. 

6.3.19.30 Press ERROR RESET on K-146. Wait 300 seoonde* Ensure that tbs DSKT 
RESTART Lamp does not light and thsti 

a. VERB 05, NOUN 31 

b. R1 - 01108 

doe s not ansar on DSKT. 

*.*. It. SO. 1 Into B-154, toMrt 0011. V.rlfy and meat.. 

0.1.10.11 Bit INHIBIT VOLTAGE TAIL awttoh to OFT. on PSAAM. V.rtfy that DSKT 
RESTART lamp is lighted. Disregard other DSKT indications. Verify CMC 
jaiilyneddalarmsaret*.. . -v*. w/i :g 

atm.’, c-u iwm at »*« nr -vs us&mttmm o" OH'?. 


6.3.19.33 Units R-154, lMert 0000. Verify execute. 

6.3.19.33 Terminate CMC Self-Cheek by inserting into K-148s 

a. ERROR RESET 

b. VERB 31, NOUN 37, ENTER 
S. 00000, ENTER 


6.3.19.34 


Ensure that CO 1030, 414 VDC Power Supply Indication is 414.0, *0.4, and 
that CG 1030, 44 VDC Power Supply indication la 44.00*0.30 VDC on CRT. 





NORTH AMERICAN AVIATION. INC. APOLLO Q4N SpACifiCfttlOll 

■PACRand INFORMATION RY8TSMS DIVISION BI *, , , 

lltu LAKIWOOO IUO.DOWNIV CU^OKNIt ND1002325 H£V »|f '' 

COOC IOCNT. NO. 039S3 


ffSi 


+ 4 VDC CMC SUPPLY 

* #4/ry +jr vs <rcA/r#oL 

CG/oso 

C-/S6 ±XKXOott34 


1-&-H -K>-9-9-7O *4 S 4 S (m 7 6 9 So // /Z / 
/ice CoA/rtCL. VcLTA*C(t)CK.Y) 


■■■■■■■■■■■■HflllllgflHIHHHH 
■■■■■■■■■■■BlIBHHIlHMIlllIlll 

■■■■■■■pSiiiiiiiI 


+/4 voc cmc. suppl y 

*urP**T VS. COA/TtOL 

c* /clo 

C-/5L ±XX..tCC/z44 


iiiiiiiimiiiiiiiiiiiiiemiuii 


e 9 /c ///£. /. 


TABLF T 
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t.l.M.t 


Spacecraft Control asd Displays Tost 

?-.*..i viV t. < ‘ : -..ijjr. lr; 4 ' c C •. • I .4. ct» oi c.T.; v ’ 

P s rt orm Malar latttsllaatlee befere pr ts i sil s g. j * »• - i. a 
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6.2.19.2 FBI Attitude Error 

6.2.19.2.1 Insort in HV8 

a. ▼ 5T HITE 

v. 00013 ran 

6.2.19.2.2 Ob servo on OPT 


a. ▼ 99 KOI Flashing 

b. FROO 07 

e. KO ATT OR 

A. Rl, R2, and R3 Approx. 00000 


6.2.19.2.3 Insert in KLV6 

a. VERB 33, KKTER 
6.2.19.2.A Observe on CUT 


a. ?99 

b. Rl 

c. R2 

d. R3 

e. HO ATT 


Flash ii* 

"•00385 

-00385 

•KXJ365 

OFF 


6.2.10.2.5 Record CRT indications 


a. 00 2279 ROLL ATT HtROR - CDU DAC OUT ' 1*9.09*0191 VBMft : 

b. 00 2219 PITCH ATT BtROR - CDU DAC OUT 09*0.99 VRMft* 

e. 00 22A9 TAM ATT HiROR - CDU DAC OUT >9.9900.99 VRM9*^ 


6.2.10.2.6 Insert In K1V8 
a. VERB 31, 

6.2.19.2.7 Observe on CRT 


a. V 99 

b. Rl 
C. R2 

d. R3 


KOI 

-KXJ 38 V 

-0038V 

4OO36V 


Flashing 
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.2.6 Record CRT indications 

*. 00 2279 ROLL ATT ERROR - CWJ DAC OUT 
6. 00 2219 PITCH ATT ERROR - CDU DAC OUT 
O. 00 2249 LAW AIT ERROR - QDU DAC OUT 

.2.9 Insert la KL48 

A. VERB 33. ENTER 


+9.94*9.94 VRMft: 
—6. 09*0.66 VRM8 
♦6 . 06a 0.66 VR1AR . 


.2.10 Observe on CRT 


a. ¥04 

b. R1 
C. R2 
4. 13 


Flashing 

400160 

-00160 

400160 


.20.2.11 Record CRT indications 

A. 00 2279 • ROLL ATT ERROR - CEO DAC OUT 
b. CO 2219 PITCH ACT ERROR - CDU DAC OUT 
e. 00 2249 LAW ACT ERROR - CDU DAC OUT 


.2.12 Insert in K146 

A. VERB 33. ENTER 
.2.13 Observe an CRT 

a. V 90 V 01 

b. R1 
e. R2 
4. R3 

.2.14 Record CRT indications 


Flashing 

400135 
-00135 ♦ 
♦00135 


♦2.11*4.2? VRMBl*s 
44#11*4,2? VR*4^ 
♦2;ll*4.tTVRACB- 


A. 00 2279 ROLL ACT ERROR - CDU DAC OUT 
b. 00 2219 PITCH ACT ERROR - CDU DAC OUT 
e. 00 2249 LAW ACT ERROR - CDU DAC OUT 

.2.13 Insart in Kl4d - 


♦ft,99*4.23 VRAffrea 
-1.* 70*9.23 VRMB ^ 
♦l; 78*4.23 VRftlB ?c 


A. VERB 33. SETS* 
1.2.16 Observe on CRT 


a. V M 

b. R1 
e. R2 
4. R3 


Flashing 

400090 

-00090 

♦00090 









- 1 ’ » t *' i'.X'' -; 

KD 1002^ *. 


NORTH AMERICAN AVIATION. INC. 

■HCIand INFORMATION IYBTBM8 DIVISION 
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COM IMMT. MO. 0)19 


NUMOEII 

-ilviilftN LITTii- 



~~l 1 1 1 1 1 1 

PACK 


6.2.30.2.17 Record CRT indentions 



t. 00 2279 

ROLL AIT ERROR - CDU DAC OUT 



b. 00 2219 

HTCI ATT ERRCR - CDU DAO OUT 

■li IMi 


0. 00 2249 

YAM ATT ERROR - CDU DA/C OUT 


6.2.10.2.16 

Xnoort la K146 


- 



ft. VERB S3, 1 

OTTER 


. 

6.2.10.2.19 

Observe on CRT 



• 


t. TH >01 

Fleshing 

». 


b. 31 


400000 



O. 32 


400000 

■S' 


d. 33 


-00090 


6.2.11.2.20 

Record C3T indications 




ft. 00 2279 . 

ROLL ATT ERROR - CDU DAO OUT 

1.00**.0*VllMB^s 


b. CO 2219 

PITCH ATT ERROR - CDU DAC OUT 



e. 00 2249 

YAH ATT ERROR - CDU DAC OUT 

-4l,ltt*,lft IBM** 

6.2.10.2.21 

Insert in 10.46 





ft. VERB 33, 

EATER 


* 

6.2.11.2.22 

Observe on CRT 





ft. vw 

■01 

fleshing 



b. 31 


-00090 



c. 32 


400090 



ft. 33 


-00135 . 


6 . 2 . 11 . 2.23 

Record CRT indications 




a. 00 2279 

ROLL ATT ERROR - CDU DAC OUT 

<4.11*0.18 VRdft ecs 


b. 00 2219 

PITCH ATT ERROR - CDU DAC OUT 

4-1^ If* ft. 1ftV3MR vus 


e. 00 2249 

YAH AST BtROR - CDU DAC OUT 

<4.T8*0.33 VBMB Lfc3 

6.2.11.2.2b 

Insert in K146 





ft. VERB 33 v 

ora 



6.2.11.2.25 

Observe on CRT 



* 


A. TOO 

b. 31 
e. 32 
d. 33 


Flashing 

-00135 

400135 

-00160 


■01 









6.2.10.2.26 Record CRT indication* 

a. 00 2279 ROLL ITT Umm - CDU DAC OUT -*.§•**» VHMS - 

b. 00 2219 PITCH ATT WRCR - CDU DAC OUT VRMHe ', 

c. 00 2249 TAW ATT BRCR • CUD DAC OUT '4.U**fT VRHO^ 

6.2.10.2.27 Ineert la KL48 

a. VERB 33, nmo 
6.2.10.2.10 Ob s sra on CRT 

a. V 00 101 flashily 

b. RL -00160 

e. R2 400160 

d. R3 -OO30*i 

6.2.10.2.29 Record CRT indication* 

a. 00 2279 . ROLL ATT BROR - CTO RAC OUT -t, 11** 2* VRIC0 • 

b. 00 2219 PITCH AIT BRCR • CDU DAC OUT +*n*t 

C. 00 2249 TAV AST BROR - CDU DAC OUT 0* VWtf c 

6.2.10.2.30 Ineert in H48 

*. verb si 9 btb 

6.2.10.2.31 Obeerre on CRT 

a. Y 00 101 Flashing 

b. R1 -00304 

c. R2 400304 . 

d. R3 -00385 

b.2.10.2.32 Record CRT indication* 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT -* 006*00 VRMB „ 3 

b. 00 2219 PITCH ATT BttQR - CDU DAC OUT +**0*0;0* TRW es 

C. 00 2249 IAH ATT BRCR - CDU DAC OUT «*00*0;60 VRM* ** 

6.2.10.2.33 Insert in KL48 _ 

a. VERB 33, BOB 

6.2.10.2.34 Observe on CRT 

a. V 90 101 

b. El 

c. R2 

d. R3 


Flashing 

-00305 

400305 

400000 
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STACK Mid INFORMATION SYSTKMS DIV1SK3M 

IftU LAM WOOD aiVO. OOWMCV. CALirORNI* 


COM IMMT. MO. 0899 


APOLLO QAtf Hpootlioittoo 
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NUMOEft 

-llviftO'MLlTfgi- 


Mill 1 1 


6.2.86.2.35 


6.2.10.2.36 


6.2.9.2.37 


Roeord CRT Indication* 



A. 

00 2279 ROLL APT 9RGR • CDU SAC OUT 

-8.06a0v66V»9 

9. 

00 2219 PITCH AIT IRROR - CDU SAC OUT 

♦It06* ». 6AVKM6 3 

e. 

00 2269 XAV ATT BIRCR - CDU SAC OUT 

O.lMb/OOVIlMR-• 

Inaart to H48 



0. 

▼ 21 H01 

arm 

* ’ 

b. 

025^5 

BVTKR 

. 

c. 

08637 

INTER 


d. 

▼ 33 

INTER 


Obnrvi 00 CRT 




▼ t# BOR 

FI—hi Of 



HO ATT 

OH 



HI 

<*00000 approximately 



R2 

<*00000 approxi—taly- 



R3 

+00000 approxi—telgr 
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L__ 

71 Mil EE 

KAOS 
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6.2.10.3 

TOC Test 



6.2.10.3.1 

Tho O/l Autopilot Control and SFB toady Aloerotoo shall bo 
applied to tho 0/v Intorfaeo. 

6.2.10.3.2 

lot tho OPTICS N00B selector on' tho Indicator Control panel 
to MAH. Sot the OPTICS ZERO switch to OFF. 

6.2.10.3.3 

Ineort la CL*8 




a. VERB 31, flffl 

Bt 

♦ 

6.2.M.3.* 

Observe on CRT 




a. T 01 

X 10 

Flashing 


b. R1 


X7373 


o. R3 


00030; 

6.2.10.3.3 

Ineort la Klhd 




s- M3 

mm 


6.2.20.3.6 

Obeorre on CRT 




a. V 01 

■out 10 

Flashing 


b. R1 


37777 


e. R3 


00031 

6.2.19.3.7 

Ineort in CA8 




•. V 33 

mm 


6.2.10.3.8 

Obeorre oa CRT 


* 


a. V 09 

1 01 

Flashing 


b. R1 


400385 


a. R2 


-00385 


A. R3 


■•00003 

6.2.10.1.9 

Record CRT indications 



•• oo 3722 TRUHHIOR CDO me OUTPUT +]^.>19.U*ii99VRM8 

b. 00 3721 8HAPT CDU SAC OUTPUT -16.3SJIB, IUI.motmr 

6.2.10.3.10 Insert la nA8 ^ 

a. verb ss, am 


: ill 








i Ou.i . 

mb 1000; 
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ftEVISION LtTTill 


FAC* 


6.2.20.3.11 Observe on CRT 


a. 

V 02 

I os 

Plashing 

b. 

R1 


40038* 

c. 

R2 


-0030* 

d. 

R3 


400003 

a. 

RO ATT 


OFT. 


6.2.20.3.12 Record CRT indications 


00 3722 
00 3721 


TRUNNION CDU DAC OUTPUT 
SHAPT CDU DAC OUTPUT 


6.2.20.3.13 Insert, in 0*8 

a. VERB 33, ENTH* 
6.2.20.3*1* Observe on CRT 


▼ Of 

. * 03 

Flashing 

R1 


400160 

R2 


-00160 

R3 


400003 


6.2.20.3.13 Record CRT indications 


a. 00 3722 

b. 00 3721 

6.2.20.3.16 Insert in 10*6 
a. VERB 33, 

6.2.20.3*17 Observe on CRT 


TRUNNION CDU DAC OUTHJT 
SHAPT CDU DAC OUTPUT 


a. 

V Of I 01 

Flashing 

b. 

R1 

400135 

c. 

R2 

-00135 

d. 

R3 

400003 


6.2.20*3*16 Record CRT indications 


a. 00 3722 

b. 00 3721 

6.2.20.3*19 Insert in CAS 
a. VERB 33, 


4*OTLT!*1.06 VRM? 
-20.13^1^00 VRlfS^ 


33a 0^42 VRMBees 
-4.33A0.4iyRA*flces 


TRUNNION CDU DAC OUTPUT 
8HAFT CDU SAC OUTPUT 


«9.IOkA4IV2MI 

=«3;5d±T>.*3gVRMS 3 


1 !«• 









.3.20 Observe on CRT 

t. TM Id n««hing 

b. II -*00090 

e. 12 -00O90 

d. 13 400003 

.3*21 Record CRT indications 

a. 00 3722 TRUNNION CTO DAC OUTPUT TUMI ] 

b. 00 3721 SHAFT CDU DAC OUTPUT * ^38AS t S4 VR)«g i 

.3*22 Sst tbs OPTICS 1PEED MU* oaths Indfestor tCoolrel PMhst Is HU 

panel UX* ■ ■ .. 

.3*23 Insert in Kl*8 
a. VERB ss.iavm 
• 3*2b Observe on CRT 

a* ¥ OS I OS Flashing 


•• V 00 

b. II 
0. 12 
d. 13 


Flashing 

400000 

400000 

400003 


•3.25 While holding the Optics Bond Controller up and left (^5*) no 
longer than 10 seconds, record CRT indications. 


a. 00 3722 TRUNNION CDU DAC OUTPUT 

b. 00 3721 SHAFT CDU DAC OUTPUT 


6.2.M.3.26 Insert in 10*8 

s. verb ss, wra 
6.2.S§.3*27 Observe on CRT 

a. TM ■ OS 

b. II 

c. 12 

d. 13 

6.2.20.3*28 Record CRT indications 


fe***,** YRMR , 
Og^OOaSJ^S VRMB i 


Fleshing 

-00090 

400090 

400003 


a. 00 3722 TRUNNION CDU DAC OUTPUT 

b. 00 3721 SHAFT CDU DAC OUTPUT 


-»Oq»<ON VKMB > 
+t^«a.o.M TOMS* 








APOLLO GAN Specification 
ND1002325 REV M 


i.S. 20.3.29 


S.2.20.2.20 


i.2.20.2.21 


2.2.20.2.22 


0.2.20.2.22 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER 
SPEED ewtteh setting, carefully alew the SXT Tnumion to within ♦ft deg r ee a 
of aero an indicated by the TPAC (Teleeoope Trunnion slaved to SXT). 

Set the OPTIC8 ZERO awitch on the Indicator Control Panel to ZERO for 
20 se c o n ds, then return to OFF. 

Ineert In K14i 

a. VERB 22, ENTER 

Observe on CRT 

a. V 06 NOS Flashing ] 

b. R1 -00135 

e. R2 400125 

d. R2 400002 

Record CRT indications 

a. CG 2722 TRUNNION CDU DAC OUTPUT -2.5600.26 VRM8 

b. CG 2721 SHAFT CDU DAC OUTPUT 42.5600.26 VRMB 

Insert in K146 


a. VERB 33, ENTER 
6.2.20.2.24 Obs erve on CRT 


a. V 06 N 02 Flashing 

b. R1 -00160 

e. R2 400160 

d. R2 400003 


6.2.20.2.25 Record CRT in d ic at i ons 

a. CG 2722 TRUNNION CDU DAC OUTPUT -4.22*0.42 VRMB 

b. CG 2721 SHAFT CDU DAC OUTPUT 44.22e0.42 VRMB 


6.2.20.2.26 


Insert in K14S 


6.2.20.2.27 


a. VERB 22, ENTER 
Observe on CRT 


b. 


V 06 N 02 
R1 


Flashing 

-00354 
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6 . 2 . 10 . 3.36 Record CRT indications 

a. 00 3722 TRUNHIOR CDU DAC OUTPUT ^10. 12*1.00 VRM 8 - 

b. 00 3721 SHAFT CDU DAC OUTPUT *10, 12*1,00 VRK» 1 


6.2.10.3*39 Insert in Kl48 


a. VERB 30, fitm 


6.2.30.3.40 Observe on CRT 


a. V 00 1 00 

Plashing 

b. RI 

-00385 

c. R2 

400385 

d. 13 

400003 


6.2.10.3.41 Record CRT indicatione 

a. 00 3722 TRUmUOR CDU DAC OUTPUT —10. ISA 1.00 VRI* 

b. 00 3721 . SHAFT CDU DAC OUTPUT +10.12* I; 00 VR 8 M > 

6.2.20.3*42 Insert la KU 6 


a. 

▼ 34 


urrra 

b. 

V 40 

1 20 

unfit 

c. 

? 41 

1 20 

UTTER 

d. 

400000 


urrat 

e. 

400000 


REFER 

f. 

400000 


firm 


$ 


im* 
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out Test PSAAM and/or 9CA 

Signal T Jnlr Nomenclature 

Requirement Uncertainty 4 of 

Full Scale 

00 1020 

♦14 VDC cm SUPPLY 

♦14.0 ± 0.4 VDC 

oH 

CO 1030 

♦4 VDC CMC SUPPLY 

♦4.00 A 0.2 VDC 

o* 

TO 1040 

♦120 VDC PIPA SUPPLY 

♦120 ±6.0 VDC 

i* 

00 1051 

♦20 VDC PIPA SUPPLY 

. 420.0 ± 1.2 VDC 

oH 

0G 1052 

-20 VDC PIPA SUPPLY 

-20 t 2 VDC 

oH 

0G 1070 

♦4 VDC CDU SUPPLY 

44.0 t 0.2 VDC 

oH 

00 1100 

-28 VDC SUPPLY 

427.5 * 6.0 VDC 

oH 

og mo 

- 2.5 VDC TO BIAS 

♦2. 50*0.04 VDC 

oH 

00 1201 

~ imu 28v .8 kc 14 o* rms 

28.00 1 0.56 VRMS 

iH 

00 1202 

IMG 28V .8 KC 5* - 90* RMS 

28.0 ± 1.4 VRMS 

0.33% 

0G 1203 

IMU 28V .8KC 0* RMS 

28.S A 2.1 VRMS 

0.33% 

0G 1207 

PH DIPT IMU 5* 0\ -90* 

-toAir 

1.3% 

0G 1211 

OPTX-20V .8X0 1% 0 * RMS 

28.00 ♦ 0.56 VRMS 

0.33% 

00 1212 

OPT* 26 V .OKC -90* RMS 

26.00 *1.46 VhKi 

0.33% 

00 1220 

PH DIPF OPTX 1$ IMU 1$ 

0* t 10* 

2.3% 

00 1331 

-3*2 KC 28V SUPPLY 

28.6 10.56 VRMS 

1% 

0G 1336 

PH DIPF 3.2 KC 28V/CMC SY19C 

1 0* 1 10* 

>.3% 

00 1500 

♦28 VDC IMU OPERATE BUB 

26.8 A 3VDC 

OH 

00 1510 

♦28 VDC IMU-STANDBY BUS 

28.8 1 3 VDC 

oH 

0G 1520 

♦28 VDC CMC OPERATE BUS 

28.8 1 3 VDC 

04 - * • 

00 1530 

♦26 VDC OPTX OPERATE BUB 

28.8 A 3 VDC 

oH 

00 2001 

X PIPA SO 0/P 

5 VRMS max 

3H 

00 2021 

Y PIPA SO 0/P 

5 VRMSimaft 

♦.33% 

OG 2041 

Z PIPA SO 0/P 

5 VRMS max 

3H 

CO 2106 

10 SERVO ERROR QUAD 

0.0 1 1.2 VRMS 

2.6% 

00 2112 

10 IX RESOLVER 0/P SIN 

13.38 * 1.64 nun •«* 


OG 2113 

IG IX RESOLVER 0/P OOS 

ll.3SAl.t4 VRMS *41* 

2.5* 

00 2117 

IG SERVO ERROR IN PHASE 

0.0 1 6Cm* RM6 A null 

1.4% 

00 2120 

10 TORQUE MOTOR CURRENT 

0.125 any> aax during Flna 

t% 



- Alignment Tbrqulng 

i.s% 

OG 2138 

Ml SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

OG 2142 

MG IX RESOLVER 0/P SIN 

18. S8A1.S4 VRMS f4S* " 

a.55t 

00 2143 

MG IX RESOLVER 0/P OOS 

12.3SA1.S4 VRMS iiT ' 


OG 2147 

MG SERVO ERROR IN PHASE 

0.0 i 60 nv m A null 

1,4% 

00 2150 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

s% 

00 2168 


Fine Align Torqulng 


00 SERVO ERROR QUAD 

0.0 t 1.2 VPMS 

1.4% 

co 2172 

00 IX RESOLVER 0/P SIN 

1S.2SA1.S4 VRMS #4S* * 

2.^4 

OG 2173 

OG IX RESOLVER 0/P OOS 

1S.SSA1.S4 VRMS #46* 

2-5* 

00 2177 

00 SERVO ERROR IN PHASE 

0.0 ± 60mvRMS A null 

1.4% 

00 21S0 

00 TORQUE MOTOR CURRENT 

0.125 amp aax during 

Fine Align Torqulng 

t% 

CGI 042 

♦ISO VDC PIPA SUP MODE RMS 

1.6 VRMS MAX 

0% 

CG1053 

♦20 VDC PIPA SUP NOISE RMS 

1.0 VRMS MAX 

0% 

CG1071 

♦4 VDC CDtL SUP NODE RM8 

(Lit VRSM MAX 

0% 

CG1601 

♦28V IMU OPERATE BUS NODE RMS 1,8 VRM8 MAX 

0% 

mm f 

♦28V IMU 8TANDBY BUB NODE RMS 1.0 VRM8 MAX 

0 % 

♦28V CMC OPERATE BU8 NODE RMS 2.0 VRMS MAX 

0 % 

CG1531 1 

♦28V OPTX OPERATE BUB NODE RMS 2.0 VRMS MAX 

0 % 


I MIM-N-I MV. M« 
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Gin Teat 


PSAAN and/or SCA 


Signal 

tint 

Nomenclature 

Requirement Uncertainty % of 

Full Scale 

CO 2219 

1 

PITCH ATT DR0R - CHJ DAC 0/P 

5.06 i 0.5 VRMS • 17* 

o.sn 

00 2220 

1 

10 CDU FINE ERROR 

0.0 * 0.07VRMS • null 

9.29% 

00 2221 

1 

10 CDU COARSE ERROR 

0.0 t 0.66 VRMS Snull 

9.29% 

00 2249 

1 

YAH ATT ERROR-CDU DAC 0/P 

5.06 * 0.5VRMS • 17* 

0.47% 

0G 2250 

1 

MO CDU FINE ERROR 

0.0 i 0.07VRMS • null 

0.29% 

00 2251 

I 

MO CDU 00ARSE ERROR 

0.0 * 0.66VRMS • null 

9.29% 

00 2279 

1 

ROLL ATT ERROR-CDU DAC 0/P 

5.06 ± 0.5VRMS S17* 

0.47% 

00 2260 

1 

00 CDU FINE ERROR 

0.0 * 0.07 VRMS 2 null 

9.29% 

0G 2261 

1 

OG CDU COARSE ERROR 

0.0 ± 0.68 VRMS 

0.29% 

00 2300 

1 

PI PA TEMPERATURE 

130. Stl.f* P Operate Node 

2% 

00 3011 

s 

J TRUNNION CDU FINE ERROR 

0.0 ± 0.07VRMS S null 

0.29% 

00 3021 

1 

SHAFT CDU FINE ERROR 

0.0 i 0.07VRMS S null 

0.29% 

00 3H7 

1 

SXT SHAFT SERVO ERROR IN FH 

2 VRMS max 

i.1% 

oo 3118 

1 

SXT TRUNNION SERVO ERROR IN PHASE 2 VRMS nx 

1.1% 

0G 3140 

1 

SXT SHAFT TACH 0/P 

9.S * 1.SWU0 # H Matt 

1.1% 

00 3145 

1 

SXT SSaFT MiR CoWrROJ, WINDING 

t9.44to+4><MI VRMS Med*atel.l% 

00 3150 

ft! 

SXT TRUNNION TACH 0/P 

3.3 * 1.3VRMS e Hi Rata 

1.1% 

00 3155 

1 

SXT TRUNNION MR CONTROL WINDING • *4.25 to+3.D VRMS 

Me* RAM 

M% 

00 3160 

& 

SCT SHAFT TACH 0/P 

3*3 * 1.3 VRMS S Hi Rate 

IA% 

00 3170 

3 

ACT TRUNNION TACH 0/P 

0.95 * 0.35VRMS 6Hi Rate 

1.1% 

00 3721 

i 

SHAFT CDU DAC 0/P ‘ 

10.12A1.D VRMS #17* 

1% > 

00 3722 

t 

* TRUNNION CDU DAC 0/P 

1403*1.94; VRMS • 17* 

1% 

00 4300 

a 

* CMC TB4P 

9T.fci42.rF 

0*23% 

00 6020 

i 

PIPA CAL MODULE TEMP 

73.fcti7.rr 

0.23% 

00 6021 

i 

IMU 800 cps 5* TQiP (ISA) 

9fck3TF- 

0% 

00 2301 

& 

IRIG TEMPERATURE 

135 * 2.5*F in Qperata 

Oft 

coioti 

i 

♦14V CMC SUPPLY MODE RMS 

9. t VRMS mm 

9% 

CO 1031 

1 

♦4 CMC SUPPLY NODE RMS 

9.S VRMS omr 

0% 


PRAAM OUTPUT Is fl» 
SCA OUTPUT fto tl 


source of IM 1 algaolo 
of Link 8 aifmU. 


urn 


re«M MIM-M-I MV. M« 
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ADDENDUM I 


SCOPE: The following ehugef are required to make ND1002325 appl i cable aa GIN System 
technical support documentation for CSM 101. 


Addition 1. 
S.l.1.7 


Addition I, 


Addition 3, 


Add pirif.’iph 5.1.1.7 aa follows: 

Data from the on-board tape recorder shall be made available and the 
follow inf signals verified: 

a. IG TORQUE MOTOR CURRENT <CG 2120) shall be leas than 
0.125 amp max. 

b. OG TORQUE MOTOR CURRENT (CG 2180) shall be less than 
0.125 amp max. 

•f MG TORQUE MOTOR CURRENT (CG 2150) shall be less than 
..:, 0.125 amp max. 

Paragraph 6.2.1.5.6, change the last sentence to read as follows: 

I 

On the Event Recorder verily that the IMU HTR Current switch discrete 
(CG 2302 Link 2) Is on and dial the IMU Blower Current discrete (CG 2308 
Link 2) Is OFF over the last 2 hour period (ooeasfonaUy discretes may cycle). 

*• * * 

Add paragraph 6.2.4.6.1 as follows: 


6.2.4.6.1 On the analog reoorder verify that (CG 1211 Link 2, OPTICS 26V 800 cps 
1% 0 deg) RMS voltage is 28.0a0.06 VAC. 

Addition 4. Add Paragraph 6.2.20.2.5.1 and 6.2.20.2.32.1 as follows: 

6 .2.20.2.5.1 Verify on the analog reoorder the followii* signals: 

a. CG 2270 Link 2 ROLL ATf ERROR - CDU DAC OUT 
+5.06*0.66 VRM8 

b. CM 2210 Link 2 PITCH ATT ERROR - CDU DAC OUT 
-5.06*0.66 VRMS 

0 . CG 2249 Link 2 TAW ATT ERROR - CDU DAC OUT 
+5.06*0.66 VRMS 


6.2.20.2.32.1 Verify on the analog recorder the following signals: 

a. CG 2279 Link 2 MOLL ATT ERROR - CDU DAC OUT -5.06*0.66 VRMS 

b. CG 2219 Link 2 PITCH ATT ERROR - CDU DAC OUT +5.06*0.66 VRMS 
O. CO 2249 Link 2 YAW ATT ERROR -CDU DAC OUT -5.06*0.66 VRMS 
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Addition 5. Paragraph 6.1.2.1. 1 add new Paragraph 6.1.2.1.8 aa follows: 

8 .1.2.1.8 Data from the on-board tape recorder shall be made available and the ' 

following signals verified. 

a. VIB NB ROLL (CO 6001) 

b. VIB NB PITCH (CO 6002) 

O. VIB NB YAW (CG 6003) 

Addition 6. Replace Paragraph 6.2.3.1.13 with the following: 

6.2.3.1.13 30 minutes after switching from Stamfoy mode to the Operate mode record 

the IRIG temperature. The recorded DUG temperature shall be within 
6.8 deg F. of the Operate stabilised DUG temperature determined below. 

Add the following sentence to Paragraph 6.2.3.1.14: 

Record the Operate mode stabilised DUG temperature. The Operate mode 
stabilised DUG temperature shall be 135*2.5* F. 

Paragraph 6.2.8.2.16, add the following to Table VI: 

14 CG 2301 DUG TEMPERATURE 

Addition ?• Paragraph 6.1.1.6, add item T as follows: 

f. The TRACKER switch on G4N Indicator Control Panel shall be set to 
OFF. 

Addition 8. Replace Paragraph 6.2.3.1.2 with the following: 

6 .2.3.1.2 Using the OPTIC* CONTROL STKC wad a Convenient CONTROLLER WEED 
ewiteh setting, oarefally slew the SXT Trunnion to within +6 degrees of aero 
as indicated by the TPAC (Teleseope Trunnion slaved to SXT). Switch and 
selectors on thcjOhN Indfostor Control Panel shall be set as follows. 

n. CM'* r ; :0(.LL f . Ci.i KJNG to Li-iriCi? 

a. OPTICS MODE to ZElta MET 

b. CONTROLLER COUPLING to DIRECT SXT 

6 , CONTROLLER SPEED ta MED r nc prl^’tn^ss 
d. TELESCOPE TRUNNION to SLAVE to SXT 

o. RETICLE BRIGHTNESS to minimum brightness poeitioa 

Addition 9. Replace Paragraph 6 . 2.6.1.2 with the following: 

6.2.8.1.2 Using the OPT1C8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within ♦6 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
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Addition 10, 
6.2.6.2.1 


Addition 11. 
6 . 3.6.9.6 


Addition 12. 
6.2.9.23 


following switches on the GAN Indicator Control Panel to the poeltione 
designated. 

a. OPTICS MODE to ZERO 

b. CONTROLLER MODE to DIRECT 

e. CONTROLLER 8PEED to LO 

d. TELESCOPE TRUNNION to SLAVE to 8XT 

#. RETICLE BRIGHTNESS to minimum brightness position 

Repines Paragraph 6.2.6.2.1 with the following: 

Using the OPTICS CONTROL STICK and a oomreaient CONTROLLER SPEED 
switch oettii*, carefhlly slew the SXT Trunnion to within >6 degrees of aero 
ns Indicated by the TP AC (Telesoope Trunnion slaved to SXT). Set or 
verify the following GAN Indicator Control Panel switches to the position 
indi c a ted . 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to ZERO 

e. CONTROLLER COUP UNO to DIRECT 

d. CONTROLLER 8PEED to LO 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f». RETICLE BRIGHTNESS to mfelmum brightness position 

Repines Paragraph 6.2.6.3.6 with the following: 

Using the OPTICS CONTROL STICK and n convenient CONTROLLER SPEED 
switch settli*, carefolly slew the 8XT Trunnion to within +5 de g ree s of sere 
as indicated by the TPAC (Telesoope Trunnion slaved to SXT). Insure that 
the following switches are set to the positions Indicate* 

a. CONTROLLER COUPLING to DIRECT 

b. OPTICS MODE to ZERO 

0 . TELESCOPE TRUNNION to SLAVE to SXT 
d. TRACKER to OFP 
S. CONTROLLER SPEED to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

Replace Paragraph 6.2.9.23 with the following: 

Usfc« the OPtICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch oettiigu carefully slew the SXT Trunnion to within +6 degrees of aero 
as indicated by the TPAC (Telesoope Trunnion slaved to SXT). Set the 
OPTICS MODE switch on the I n di cato r Control Panel to ZERO. Wait 16 
seconds. Set the OPTICS MODE switch to CMC. 
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Addition 13. 


Replaoo Sections 9.2.10 through 6.1.13 with the following: 


Zero Option Tent 

NOTE: P ro c eed with thin tent If 9.2.3 Operate Power On Tent haa been 
completed and system operation haa not been Interrupted. If eyetem 
operation haa been interrupted perform 9.2. ft. 2 Turn On Prooedure 
before proceeding. 

INITIALIZATION 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTIC8 OPERATE BU8 (CG 1930) la 
♦28.0*3.0 VDC. Verify that the OPTX 28V 800 cps 1% aero (CG 1211) 
and OPTX 28V 800 ope ft% - 90 ph (CG 1212) are not flashily on the CRT. 


Enter the following 
after each entry. 


sequence Into K-148. Preen the ENTER pushbutton 


a. VERB 41, NOUN 30, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 


9.2.10.3 


Insure that the following switches on the G4W Indicator Control Panel 
are set as follows: 


a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to HI 


9.2.10.4 


OPTICS ZERO MODE TEST * 

Monitor the Optica CDU's by m 
Into K-148. Preen the ENTER 


VERB 18 NOUN 56 


Using the OPTICS CONTROL STK2K 9*8 «*ohrsnlegl CONTROLLER SPEED 
ewfteh setting, . eareinUy alsw the SXT TTwaaien is wShis+6 degrees e€ 
sere at indicated by the TPAC (Teleecope Trunnion slaved to SXT). Set 
the OPTIC8 MODE switch on the G4N Indicator Control Panel to ZERO. 

Wait 13 esooHSi Verify the Option hare asroed properly by observing 
:the MHawtiv on R1 and R$ ef the 08IOL ic- lu> .ingle) 


a. Rl • +0.00* +9.0r , -o.or (Shaft Ai*le) 

b. R2 • +0.000* +0.009* 9 -o.oor (Trunnion LOS Angle) 
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• 1.10.5. S 


0.1.10.5.3 


0 . 1 . 10.0 


0.1.10.T 


Enter the following 

VERB 01 NOUN 10, ENTER 
00033, ENTER 
Verify R1 • XXXOX 

Set the OPTICS MODE awltch to CMC. Enter the following* 

ENTER 

00033, ENTER 
Verify R1 - XXX5X 

Set the OPTICS MODE awltch to MAN. Preen the KEY REL pushbutton 
on the D6KY. 

OPTICS BACKUP MODE TEST 

Insert the Inflight Tool (V36601405) into the Trunnion Tool inpet and 
engage drive mechanism (button out). Verify that the trunnion tarns 
by viewing the movement through the SCT eyepieoe while turning the 
tool until the TP AC reads +• deg. Remove the toot from the trunnion 


Insert the Inflight Tool (V30001400) into the Shaft Tool input and engage 
the drive mechanism (button out). Verify that the Shaft turns by viewing 
the movement through the SCT eyepieoe while turning the tool so that the 
shaft moves through an angle from <P to +3 to -3 to 0 as indicated on the 
shaft TP AC. Disengage the shaft drive mechanism (button in) and remove 
the tool. 


If <9 

140 



6.2.10.1 


6.2.11 


6 . 2 . 11.1 


6.2.11.2 


6.2.11.2 


6.2.11.4 


6.2.11.6 


rami Mtm- 
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SACK 


v Insert the Inflight Too! (V36601405) into the Trunnion Tool input. Verify 
that the Trunnion Turns by viewing the movement through the SCT eye¬ 
piece while turning the tool so that the trunnion moves from +5' to -fiP 
and back to aero as indicated on the Trunnion TP AC. Disengage the 
trunnion drive mechanism (button in) and remove the tool. 

Optics Coordinate Transformation Control Test 

NOTE: Prooeed with this test if 6.2.9 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, 

Turn On Procedure before proceeding. 

INITIALIZATION 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BU8 (CO 1530) 
is +28.0*9 VDC. Verify that the OPTX 28V 800 ops 1% aero <CG 1211) 
and OPTX 28V 800 ops 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following into the K-8tart» Press the ENTER pushbutton w f . 
after each entry: 

n. VERB 41 NOUN 20, ENTER 
b. +40000, ENTER 
S. +00000, ENTER 
d. +00000, ENTER 

Verify and/or set the following switches on the GAN Indicator control panel 
to the position indicated. 

a. TELESCOPE TRUNNION to 8LAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
O. CONTROLLER SPEED to HI 

Set up the analog recorders to monitor the following measurements. 

a. CG 3170 SCT Trunnion Tachometer Output 

Enter the following into the K-8tart to monitor the OPTICS CDU's. 

VERB 16 NOUN 55, press ENTER 


ACV. 1 


146 






north AMcmcAN AviATtoN. inc. APOLLO GAN Specification 


COM OOIT. MO. 0809 


MOUSES 



~m i i \ r 


PASS 


A. 2.11. A 

i. 1. k 3 


A.2.11.7 


A.2.11.S 


A.2.11.A 


A.2.11.10 


A. 2.11.11 


A. 2.11.12 


A.2.11.13 


A. 2.11.14 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER 8PEED 
■witch netting, carefully alow the SXT Trunnion to within ♦» degress of aero an 
indicated by the TP AC (Tel ee c ope Trunnion slaved to SXT). Set the OPTIC8 
MODE switch on the GIN Paneito ZERO. Wait lft eeeonda. Return the OPTIC S| 
MODE switch to MAN. 

RESOLVED MODE PHASING AMD IMAGE RATE TEST 


Using the Optics Control Stick, drive the Optics 
R2 - +10.000 on the CRT and the DSKTa. 


R1 • +225.00 and 


Set the CONTROLLER COUPLING switch ee the GAN Panel to RSLV and 
CONTROLLER SPEED switch to MED. 

Position the movable optics target such that it Is oentered oe the SCT 
reticle pattern, then start the analog recorders st a chart speed of 10 mm/ 


Quickly displace the Option Control Stick 45+10 degrees in the upper right 
hand quadrant while sighting cm the optics target through the SCT eyepiece. 
Hie target shall appear to move in the upper right Geld of view of the SCT at 
45+10 deg. When target leaves the SCT upper right field of view press MARK 
pushbutton and immediately record the shaft angle as displayed on R1 of the 
D6KY. The. reoorded shaft angle shall be +225+10.00 degrees. 

* * 

. Stop the analog recorder and measure the elapsed time between the Initial - 
and the final signal null conditions for the Trunnion measurement. The 
elapsed time shall be +19 to +22 seconds. 

C8M AMPLIFIER SHAFT AND TRUNNION DRIVE TE8T 

Set the CONTROLLER COUPLING switch to DIRECT. Again usii« the 
Optics Control Stick, drive the optics until R1 ■ +225.00 and R2 ■ +10.000. 
Set the CONTROLLER COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece, die pi ace the 
Optica Control Stick folly to the right. Verify that the target image appears 
to move in a straight line horizontally to the right and release the Optics 
Control Stick when the target image reaches the edge of the SCT field of 
view. 

Enter VERB 34 in the DSKY. Press the ENTER pushbutton. 


J*L 
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luing the OPTICS CONTROL STICK and a convenient CONTROLLER 8PEED 
■witch setting* carefully slow the SXT Trunnion to wi thin 4 g degrees of aero as 
Indicated by the TPAC fTeleseope Trunnion slaved to SXT). Set the CONTROL¬ 
LER COUPLING switch on the OAN Panel to DIRECT. Set the OPTICS MODE 
SwttohtoZERO. After 15 eeoonds, return the switch to MAN. 

NOTE: If optics testier will not continue, set the O/N POWER-OPTICS 
switch oat the LEB Li ghtin g Control Panel to OFF. 

Optics Functional Test 

Proceed with this test if 6.2.3 Operate Power On Test, or 0.2.5.2 Tura-on 
Procedure has been performed and system operation has not bean interrupted. 
If system operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

NOTE: This test requires the use of tbs GAN Installation allocation 
Fixture A23-097 mounted on Optics Supporting Fixture A14-135. 

Innire that tbs qualification fixture has been properly aligned and 
that both Autosets are visible through the SXT StLOS before pro¬ 
ceeding. Insure that lamp power is available to the qualification 
fixture and to the Portable Lamp Assembly. 

iet/verify the G/N POWER OPTICS switch on the LEB Lighting Control Pans! 
to OPTICS. Set TRACKER switch to OFF. Verify the foUowing: 


♦29 VDC OPTX OPERATE BUS (CO 1520) Is 29. 
ftndtofltion oe the CRT. 


til VDC. Reoord the 


h. CO 1211 OPTX 29V 900 eps 1% 0 ph not fisshtog on CRT. 

S. CO 1212 OPTX 900 eps 5% -90 ph not flashing on CRT. 

Enter the following sequence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. 400000, ENTER 
C. 400000, ENTER 
d. 400000, ENTER 

Insure that the optics control switches on the GAN Indicator Control Panel 
are set as follows: 


OPTICS MODE to MAN 
CONTROLLER SPEED to LO 
CONTROLLER COUPLING to DIRECT 
TELESCOPE TRUNNION to SLAVE to SXT 


L 
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6.2.12.4 

6.2.12.6 
6.2. IS. 6.1 

6.2.12.6.2 


6.2.12.6.2 

6.2.12.6 

6.2.12.6.1 

6.2.12.6.2 

6.2.12.6.2 


(Jiiiy the OPT1C8 CONTROL STICK and a convenient CONTROLLER SPEED 
•witch settii** eareihlly slew the 8XT Trunnion to within +5 degreee to aaro 
m indicated by the TPAC (Teleecope Trunnion slaved to 8XT). Bet the 
OPTICS MODE switch to ZERO. After 16 aeoonda return the switch to 
MAN. 


Resolution Cheeks 

Sight through the 8XT eyepiece. Using the Optic Control Stick, adjust 

the 8XT to obtain the best reflected field of view of the 6-inoh sntoeollimator 

reticle engraving at the center of the field of view. 

Note that the autooollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 16, 

10 , 7, 6, 2) which indicates the mngie subtended by one line and one space. 
View cash set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines within 
a set) en be made. Reoord the number associated with that set of lines. 

The 8XT resolution shall be * least 10 are-seoonds at the eentor of the field 
of view. 

Repeat 6.2.12.6.1 and 6.2.12.6.2 using the 8CT and the SCT resolution 
ohart. The SCT shall have a resolution of at least 2 are-minutes at the 
center of the field of view. 

Slave Teleceope Mods Cheeks 

Enter VERB 16 NOUN 66 into the K-Start, press the ENTER pushbutton. 

Usii« the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the BXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Teieeeope Trunnion slaved to 8XT). Set the 
OPTICS MODE switch on the Control Indicator Panel to ZERO. Wait 16 


Reoord the SCT Shaft and Trunnion angles as indicated by the TPAC and 
the Shaft ■"d Trunnion CDU angles as i ndicat ed in R1 and R2 of the DSKT. 
The difference between the TPAC shaft angle and the Shaft CDU angle shall 
ks *0.11 deg or less. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be *0.22 dog or less. 
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•.1.12.6.4 


•.2.12.6.5 


•. 1 . 12 . 6.6 

i.S. 11.6.7 


6.2.12.6.6 


6.2.12.6.10 


6.2.12.6.11 


6.2.12.6.12 
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Place the OPTICS MODE switch to MAN. Usi* the Optics Control Stick 
drive the SXT Shaft and Trunnion CDU's until R1 ■ 035. 00*0. 10 deg and 
R2 ■ ♦IS. 000*0.100 deg, setti* the CONTROLLER SPEED switch to LO 
as the angles are approached. Press the MARK pushbutton and stnudtanemiely 
record the Shaft and Trunnion angles as Indicated by the TP AC. Reoord R1 
and R2. The difference between the TPAC Shaft angle and Shaft CDU angle 
shall be SO. 11 deg or less. The difference between the TPAC Trunnion angle 
and Trunnion CDU angle shall be *0.22 deg or less. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefhlly slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. 

Set the TELESCOPE TRUNNION switch to SLAVE to SXT position. 

Remove the plug from the base of the SXT eyepiece and Install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographer hood 
over the optics head and r ct r ore ffecting prism. 

Sight through the 8CT evepleoe and provide direction Is p ersonnel outs Ids 
spacecraft for positloni* the Retrorefleetl* Prism, Modal Nb. A2S-200, to 
span between the SXT LLOS and SCT LOS such that fee lllumhmtfton from the 
back-light filament is dearly visMe at the center of the field of view. Prism 
must be held in this alignment ^oeitlon until completion of stop 6.2.12.6.11. 

Remote the Portable Light from the adapter on the SXT eyapises and direct 
the light beam into the SCT eyepiece while sight!* Into the SXT eyepiece. 

An enlarged projected !m*e of the SCT reticle should he vtsfele for alignment 
oomparlsoe with the SXT retide. Note the vertical dlsplnoemsut of the SCT 
horlaontal reticle lino from the eentsr ef the SXT reticle. Malm an estimate 
of this displacement, expr e s s ed as a percentage of the totd distance from 8XT 
reticle cedar to edge of field of view. Reoord, noting direction above or 
below oenter. For Instance, the outer ends of the SXT reticle lines are 6% 
from oenter. Displaoemed shall be less than 50% (bar must be doeer to 
oenter than to edge of field of view). 

Set the TELESCOPE TRUNNION switch to 0* position. 

Again direct the light beam into the SCT eyepiece while sighting into the SXT 
eyepiece as in Step 6.2.12.6.6. Place the OPTICS MODE switch to MAN and 
observe the vertical displaoemed of the SCT horisontal reticle line from the 
center of the SXT reticle. Make an sstlmate of this displacement, expressed 
as a peroedage of the totd distance from SXT reticle oenter to edge of field 
of view. Reoord, noting direction above or below center. Displaoemed ahali 
he less than 50%. 

Remove the Retrorefleotiag Prism. 


146 




APOLLO GAN Specification 
ND1002325 REV M 


5.2. 11. €.13 
6.2.11.6.14 


6.2.12.6.16 
6.1.11.6. It 
6.2.12.T 


6.2.12.T.1 


6.2.12.7.2 


6 . t. lf.f.S 


6.2.12. T. 4 


6.1. 12. T. 6 

6.2*12. 7.6 

6.1.12.T.T 


6.1.11.7.8 


6.2.12.7.6 


Replace the Portable Light la the adaptor on tha 8XT eyepleoe. 

While slghtli* Into the 8CT eyepleoe, ant the TELESCOPE TRUNNION 
switch to 26* and observe that the resolution pattern mounted onto Ida the 
spacecraft appeara to more downward from the center of the field of view 
to the aero reticle markii* that la 26* below the eentor of tha field of view. 

Record tha TPAC Trunnion Angle. It ehall be 25. (KhO. 22 deg. 

Set the TELESCOPE TRUNNION ewiteh to SLAVE to SET. 

SET Paialleltem Tseta 

Usli* the Optica Control Mick drive the SET St LOS Trunnion to 415.000* 

*2* a# indicated to R2 of the DSKY. Maintain a Shaft CDU angle of 000.00 
AO. 10 degroea aa indicated by R1 of the DSKY. 

Sight through the 5-iarh aatooollimator ey epi e ce and afreet the meaauremeat 
knob to anperimpoae the SET LLOS horlaontal reticle image upon the autoool- 
llmator horlaontal filar. Record the antoooUimator reeding. 

R e p ea t 6.2. It. 7.2 twice. Calculate and record the average of the three 
autooolUmator readlnga. 

Ualng the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
ewttoh aetting, caretolly alew the SET Trunnion to within +5 dagreea of aero 
aa indicated by the TPAC (Teleeoope Trunnion elaved to SET). Set tha 
OPTICS MODE ewiteh to ZERO* 

Again eight through the 5-inch antoeolllmalor ey epi ece and a4M the m e a e ur e 
meat knob to bring the SET SILOS horlaontal reticle and urtoooiltmator 
horlaontal filar imagca to ooinclde. Record the antoooUimator reading. 

Repeat 6.2.12.7.6 twice. Calculate and record the average of the three 
antoooUimator readlnga. The average value obtained here ehaU not differ 
from that obtained In 6.2.12.7.2 by more than 10 are-eeoonde. 

Set the OPTIC8 MODE ewiteh to MAN. Ualng the Optica Control Stick drive 
the SET Trunnion angle to 85.00*5 degree# ae i ndicated on R2 of the DSKY. 
Set the CONTROLLER SPEED switch to LO and drive the SXT Trunnion to 
♦60.000 degrees *0.100 degree ae indicated on R2 of the DSKY. Insure that 
the SET Shaft angle remains at 000.00*0.10 degree aa Indi cated by R1 on 
toe DSKY. 

Sight through toe SET. Two reticle patterim ahaU be vlstole. Uae toe Optica 
Control Stick to adjust toe SET Truanloa ai*le until toe two horlaontal reticle 
lines are coincident. Reoord the Trunnion CDU angle displayed In R2. The 
Trunnion CDU angle shaU be 60.000*0.10 degree*. 

Remove the Portable Light Assembly and Adapter Assembly from the 
bees of toe SET eyepiee*. Replace the SET eyip l e e a plug. 


14 * 
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6.8. 12.8 
8.2.12.8.1 


8.2.12.8.2 
8.2.12.8.2 

6.2.12.2.4 

6.2.12.8.8 

6.2.12.6.6 

6.2.12.6.7 
6.2.12.8.6 

6.2.12.6.8 
6.2.12.8.19 

6.2.12.8.11 
6.2.12.8.12 


NOTE: If optic* tooting will not oo otli m s , set the O/M POWER-OPTICS 
•witch on the LEB Lighting Control Panel to OFF. 

Shaft end Trunnion Positional Accuracy Check* 

Using the OPT1C8 CONTROL SUCK end * convenient CONTROLLER SPEED 
•witch setting, carefully slew the SXT Trunnion to within +8 degree* of sere 
a* indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPT1C8 MODE switch to ZERO After 16 seconds, return the selector to 
Manual. 

Enter VERB 16 NOUN 56 into the K-Start. Press the ENTER pushbutton. 

Sight through ths SXT. Using the control stock align the SXT 8LOS with 
optical Target No. 1 on the 04N Installation Fixture Model A23-087. Set the 
CONTROLLER SPEED switch to LO as the target is approached. When the 
target star is oentored in the SXT retools, press the MARK pushbutton and 
simultaneously record the Shaft and Trunnion aisles from the TPAC. Then 
reoord the value of R1 and R2 displayed on the CRT. 

Sight through the SXT. Using the control stock align the SXT SLOB with 
Optical Target No. 2 on A23-0**. Set the CONTROLLER SPEED switch 
to LO as ths target is approached. - 

When the target star is oentored in the SXT reticle, press the MARK push¬ 
button and simultaneously reoord the Shaft and Trunnion aisles from ths 
TPAC. Then reoord ths value of R1 and R2 displayed on the CRT. * 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
•witch setting, oarefhily slew the SXT Trunnion to within >6 degress ef sere 
as indicated by the TPAC (Telesoope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. After 15 seoonds set the switch to CMC. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pusNbutton. 

Enter the value recorded from R1 in 6.2.12.8.2 into the K-Start. Press 
the enter pushbutton. 

Enter the value reoorded from R2 in 6.2.12.6.3 into the K-Start. Press 
the ENTER pushbutton. 

Sight through the SXT. The 8LOS should be oentored on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Reoord 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values reoorded in 6.2.12.8.3 shall he less than 
0.25 degrees. Reoord ths difference. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from R1 in 6.2.12.6.5 into toe K-Start. Press 
the ENTER pushbutton. 


-*4f. 
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•.2.12.8.13 

•.2.12.3.14 

•.1.12.8.15 

3.2.12. ft* 13 

3.2.12 

•.2.12.1 

•.2.12.2 

3.2.13.3 

•.2.12.4 


Enter the valve recorded from R2 in 3.2.12.8.2 into the K-Start. Preen 
tbs ENTER pushbutton. 

Sight through the SXT. The 8LOS ahotild be eentered on Option! Target No. t 
(within a circle defined by the outer ende of the SXT reticle linen). Reoord 
the Shaft and Trunnion Angles from the TPAC. The difference between 
these values and the corresponding values reoorded in 3.2.12.2.8 shall be 
less than 3.23 degrees. Reooitl tbs difference. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the 8XT Trunnion to within +6 degrees of aero as 
inchoated by the TPAC (Telesoope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. After 15 seconds return the switch to MANUAL. 

Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

Enter +00000 into the K-Start 3 times. Press the ENTER pnsMmtton after 


Optics Slew Rate Test 

NOTE: Perform Master Initialisation 3.2.5.3 before proceeding. 

Set/verify the G/N POWER-OPTICS switch os the LEB Lightii* Control Panel 
to OPTICS. Verify that +22 VDC OPTIC8 OPERATE BUS (CB 1520).Is 
+28.0*3.0 VDC. Verify that OPTX 28V 800 ops 1% aero <CG 1211) and OPTX 
28V 800 opa 5%-20 ph <CG 1212) are not flashli* on the CRT. Set TRACKER 
switch to OFF. 

Enter tbs following ssq nsno s into K-148. Press the ENTER pushbutton 
after each entry. 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

C. +00000, ENTER 

d. +00000, ENTER 

Verify and/or net the following switehee on the GAN Indicator Control Panel 
to the positions 

a. TELESCOPE TRUNNION to SLAVE to EXT 

b. CONTROLLER COUPLING to DIRECT 
S. CONTROLLER SPEED la HI 

Monitor MARK Command by euterli« VERB 08 NOUN 53 into K-148. 

Prana the ENTER pushbutton. 
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f.S. 13. • 

C.I. 13. ff 

6.2.13.5.1 


6.2.13.6 

C. 5.13.6 


6.2.13.7 


TRUNNION SLEW RAT* - »SPEED 

Using 6n OPTICS CONTROL STICK and a eomrenient CONTROLLER SPEED 
arttok netting, carefully alew the SXT Trunnion to within +5 degreea of aero 
on in Hotel*/ the TPAC (Telenoepe TnwriM eiered to SXT). Set the OPTICS 
MOD* ewf*jh on the GSR Indteator Control Mtel to ZERO, Wait 15 neoondn. 
Set the OPTICS MODE nwiteh on the GSN Indioator Panel to MAN. 

Ihirtng the Trunnion Slew Rate Tent HI Speed, monitor and verify the 
following aignala on the CRT. 

a. SXT TRUNNION TACH O/P (CG 3150 LINK 2) ahall be 3.3*1.3 VRMS 

b. SCT TRUNNION TACH O/P (CG 3170 LINK 2) ahall be -0.65*0.35 VRMS 
NOTE: Read and understand atep 6.2.13.6 before proceeding. Do not hold 

1 Cbnftrol 81eh at upper Until morn tham.IO seconds, or enaad a ttuaniett angle 

of 55 degreea#auw sx ur> .>-.*• Ai.siz more snm i* : aeov;*«t» 9 c* * 

While slewing the optics" record the SXT TRUN SERVO error (CG 3118); 
it ahall be between -0.25 and 2.0 VRMS. 

Push and hold the Optics Control 8tlck to its upper limit. Approximately 
2 seoonda later press the MARK pushbutton. Approximately 6 seconds after 
the first MARK, again press the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp la lighted. Press the KEY RELEASE 
and immediately record the display in R2 and R3 within 2 seconds (before 
display changes). The data displayed la is the following form: 

a. R2 • SXX.XXX (Trunnion LOS angle In dag) 

b. R3 - +XXX.XX (Time in aeoonda) 

After the display has changed, again reoord the values of R2 and R3. 

Perform the following calculations: 

NOTE: In performing calculation b. below, and In similar calculations 

throughout this teat procedure, the following shall be noted and taken 
into account. It la possible that the seoond RS reading may be 
smaller than the first reading. If so, add an overflow time value 
of 163.64 sec to the second reading and then subtract the first 
reading, in order to obtain A time as the difference of the two R3 
readings. 

a. Difference between R2 displays trunnion ingle) 

b. Difference between R3 displays ".....(A time) 

o. . . Av/mT 

. A time — — 

The Trunnion Slew Rate shall be 10*2 deg/sec. 

igp*r 
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SHAFT SLEW KATE - HI 8PEED 

Ual* 0 m OPTICS CONTKOL STICK and a convenient CONTROLLER 8PE ED 
•witch setting, carefully alow the 8XT Trunnion to within +5 degress of aero ‘ 
•a todtestodhy the TFAC (Teiseoope Trannian clawed toEXT}. Set the OPTICS 
MODE swftofc to ZERO. Waft IS seconds. Sat the OPTICS 1IODB swfceh to 
MAM. Monitor MARK Coasatand hy safering VERB 08 NOUN 58 in K-148. 
Press the ENTER pushbutton. 

Staring the Shaft Slew Rate Teat - Hi Speed, monitor and rarity the 
following signals on the CRT. 

a. SXT SHAFT TACH O/P (CO 3140 Link 2) shell h* 3,JW1.3 VRM8 

b. SCT SHAFT TACH O/P (CO 3100 Link 2} ahafrbe 9.91.3 VRMS 
NOTE* Read and understand atop 0.2.13.9 before proceeding. Do not 
hold Contml Stick at right limit hr mors than 10 tsrmnda. nr armed a. 

•haft angle of 2h0degrees* n. .unit fur mere tjulu jlv tceoncs, or 

0.2.13.9 While aleWtity theopttcb; record the SXT SHAFT SERVO 

error (CG 3117); it shall be between -0.25 and -2.0 VRMS. 

9.2.13.9 Push and hold the Optics Control Stick to Its right limit. 

Approximately 2 seconds later press the MARK pushbutton. 

Approximately S seconds after the first MARK, qpln press the MARK 
pushbutton, release ths control stick, and verify that the KEY RELEASE 
lamp to lighted. Press ths KEY RELEASE and immediately reoord the 
display in R1 and R3 within 2 seconds (before display chaises). The* 
data displayed to to the following form: 

a. R1 ■ AXXX.XX (shaft angles in deg) 

b. R3 - +XXX.XX (time in seconds) 

After the display has changed, again reoord the values of Rl and R3. 

8.1.12.10 Perform the following calculations: 

• _shaft angle) 

• «. - (A time) 


The Shaft Slew Rate shall be 19.5*3.9 deg/sec. 


Difference between Rl displays ■__ 

Difference between R3 displays * _ _ _ 

angle dse/eel 

Atlme - - * - 


8.3.13.9 

v. 1*^,8 

8.2.13.8.1 
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TRUNNION SLEW RATE - MED SPEED 

2.13.11 Usii* tM OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, carefully eiew the 8XT Trunnion to within 46 degree s of aero 
aa indicated by the TPAC (Teleeoope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. Set tho CONTROLLER 8PEED switch to MED. Monitor MARK command 
by entsrinf VERS ti NOUN 55 in K-148. Press the ENTER pushbutton. 

NOTE: Read and understand 5.2.13.12 before proceeding. Do not hold 
control stick at upper limit for more than 20 seconds. 

5.2.13.12 Record the SXT TRUN MTR oontrol winding (CG 3155) - • - .... 

and SXT TRUN TACH (CG 3150) signals on the CRT walls slewii« tas 
optics. CG 3155 shall be >0.25 to +2.00 VRM8, and CG 3150 shall 
be +0.33 AO. 13 VRMS. Push and hold the Optics Control Stick to its upper limit. 
Appeeximately 2 seconds later press the MARK pus h bu t ton. Approximately 5 
seconds after the first MARK, again press the MARK pushbutton, release the 
control stick, and verify that the KEY RELEASE lamp is lighted. Press the 
KEY RELEASE and Immediately record the display in R2 and R3 within 2 
seconds (before display changes). The data displayed is in the following form: 

a. R2 - *XX. XXX (trunnion LOS angle in deg) 
h. R3 - +XXX.XX (time in seoonds) 

After tae display has changed, again record the values of R2 and R3.’ 

5.2.13.13 Perform the following c alcul a tio n s: 

(A trunnion angle) 

.(A time) 


The Trunnion Slew Rate shall be 1.040.2 deg/sec. 

SHAFT SLEW RATE - MED SPEED 

5.2.13.14 Using the OPTICS CONTROL STICK sad a convenient CONTROLLER SPEED 

switch setting, carefully slew the 8XT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
Mode switch to ZERO. Wait 15 seoonds. Set the OPTICS MODE switch to 
MAN. Monitor MARK Command by enterii* VERB 05 NOUN 55 in K-145. 
Press the ENTER pushbutton. 

NOTE* Read and understand 5.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 


Difference between R2 displays ■ _ _ 
Difference between R3 displays 
A trunnion angle 
A tint. - — ^ 


P*elM 



8.2. IS. 18 

h.2. 12 . 1.0 


8 . 2 . 12 . 1 * 


8.2. 12. IT 


8.2.12.17.1 


8.2.12.18 
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Record toe 8XT SHAFT MTR oontrol winding (CO 2148). \T ’ T* ! . 

UbSXT SHAFT TAOS fCOSMSfU—jB «n tha CRT while* 

elewiag toe npttoe. CO JlSSeheM he ^§8 to^OO VIUN8, nod v - v 
00 2148 shall he8.82*8.48 VRMS. MR and Sold to* Ctottos Oagnl stick fte 
Me right RmR. Ippsuimaialy S sseonds Into* pmss tbs MARK pashhntten. 
8w» wle8 i ^ * seconds RRr Rillat MARK. again preen toe MARK posh- 
bntton, neieeee tos aon tn s t stftoh, end eetify feat toe KEY RELEASE lamp is 
lighted. Ptees toe KEY RELEASE tad immediately record toe dinghy to Rl 

eiid RS within 2 as o endn $mUf dtophy n ha nga a ji The data displayed le to toe 

following form: 

e. Rl - eXXX.XX (shaft a^ie to deg) 
b. RS - +XXX.XX (ttoM ie eeooiide) 

After display bee changed, agato record toe mines of Rl aai R2. 

P e r f ena toe following calculations: 

A ^.. m * ‘ M -r a rr- _‘ (ft theft ttorto) 

b. D iff e r eaoe be tw ee n R2 topU y **(A to—| 

- . 

, Tbe Shaft Slew Rafte ebatt be 8.0*0.8 deg/eee. 

TRUNNION SLEW RATS - LO SPEED 

»» • 

Uetag toe OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
■witch netting, earedaliy eiew toe SXT Trustee to witoia +8 degree of aero 
u ind i c ated by toe TP AC (Teleeoope Trunlon slaved to SXT). Set toe OPTICS 
MODE ewttoh to EERO. Walt 16 eeooede. Set the OPTICS MODE ewttoh to 
MAN. Set the CoatroUer SPEED ewttoh to LO. Monitor MARK Command by 
entering VERB 88 NOUN 88 to K-168. Preee the ENTER imaMmtton 

Itortog the Trustee Slew Rate Teet-Le Sp aad , monit or and aerify the 
following signal on the CRT. 

a. TRUNNION CDU FINE ERROR (CO 2011 Link 2) A. 07 VRMS MAX 
NOTE: Read and understand 8.2.12.18 before prude ding Bed* hold 


Posh and hold the Optics Control Stick to its upper lhett. Approximately 2 
eeooBde later press the MARK poshbnttoe. Approximately 8 asssnda after 
the first MARK, again press the MARK peehbnttoa, minus tbs aantrnt 
stick, and aerify that tbs KEY RELEASE lamp to lighted. Press toe KEY 
RELEASE and Immediately reoord toe display in R2 and R2 within 2 seoonfe 
(before display changes). The data displayed is to tbe following form: 

s. R2 - *XX. XXX (trunnion LOS angle to dag) 
b. R2 - +XXX.XX (time to seoonds) 

After toe display has changed, again r eoor d toe aaloea of R2 and RS. 

IS* 
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6 .2. IS. 19 


Perform tha following omlculatlonn: 


a. Differ*non betw e e n R2 displays • 

b. Difference between RS displays • 
A tmnnlon angle 

Oe A m gg 

A time 


XX. XXX (A trunnion angle) 
XXX. XX (A time) 


■-* ...deg/eeo 


Tbe Trunnion Slew Rate shall be 0. ldeO. 02 deg/eee 
SHAFT SLEW RATE - LO SPEED 


6 .2.12.20 Using tbe OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, oarefolly slew tbe 8XT Trunnion to within +6 degrees of aero 
as Indicated by tbe TPAC (Teleeoope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 16 s econds. Set tbe OPTICS MODE switch to 
MAN. Monitor MARK Command by metering Verb 06 NOUN 86 In K-146. 

Press the ENTER pushbutton. 


6 . 2.12.26.1 taring tbs Shaft Slew Rato Teat - Lo Speed, monitor and verify tbe following 
signal on tbs CRT. 

a. SHAFT CDU FINE ERROR (CO 2021 Lias 2) a. 07 VRMS MAX 

NOTE: Read and understand 6.2.12.21 before p ro c ee din g. Do not. 
bold control stick at right limit for more than 20 seconds. 

6 .2.12.21 Push and bold tbe Optics Control Stick to Us right limit. 

Approximately 2 seconds later press tbe MARK pushbutton. 

Approximately ft s e c onds after tbe first MARK, «ain press tbe MARK 
pushbutton, release the control stick, and verify that tbe KEY RELEASE 
lamp la lighted. Press foe KEY RELEASE and immediately reoord foe 
display la R1 sad R2 within 2 ascends (before display changes). The 
data displayed is in tbe following form: 

a. Rl - SXXX.XX (abaft angles in deg) 

b. RS • +XXX.XX (time la aeoonda) 

After tbe display baa changed, again reoord tbe values of Rl and RS. 

6 .2. IS. 22 Perform tbe following calculations: 


b. 

s. 


Difference between Rl dlaplays * 
Difference between RS displays ■ 

A time - — 


(A abaft angle) 
(A time) 


1 *:i 

i*r 


The Shaft Slew Rate shall be 0.20*0.04 deg/see 
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6.2.13.23 

6.2.12.24 

6.2.13.26 


6.2.13.26 

Addition 14. 
6.2.17.6 


OPTICS HAND CONTROLLER DRIFT RATE CHECK-LO 8PEED 

Ush* the OPTICS CONTROL STICK and a oonrenlent CONTROLLER SPEED 
switch setting, carefully slew tha 8XT Traanlon to withi n *6 d eg r ee s ol aero 
aa indicated by the TP AC (Teleeoope Trunnion slaved to SXT). Set the OPTICS 
MODE ewiteh to ZERO. Wait 16 eeoonde. Set the OPTICS MODE ewttah to 
MAN. 

Preee the MARK pushbutton and reeord the display in Rl, R2, and R3. 
Approximately 60 eeoonde after the first MARK, again press the first 
MARK pushbutton and record the new data displayed In Rl, R2 and 
R2. The data displayed Is in the following fora: 

a. Rl • aXXX.XX (shaft angle In deg) 

b. R2 - aXX.XXX (trunnion LOS angle tadag)' \ 
e. R3 - +XXX.XX (time In eeoonde) 

Perform the following calculations: 


a. Difference b et we e n Rl displays ".....(A shaft angle! 

b. Difference between R2 displays* ..... (A trunnion angle) 
o. Difference bet ween R2 displays • ..... (A time) 


d. . dag/sto (Shaft Drift Rato) 

A time ——- —^ 

■hall ba Ims than #.0333 dbf/*M. 

.. A mumloB t al. . daf/aM (Traanioa Drift Rato 

A tune 

Shall be less than 0.0167 deg/seo. 

Set the G/N POWER-OPTKS switch on the LEB Lighting Control Panel 
to OFF. 

Replsoe Paragraph 6.2.17.6 and 6.2.17.20 with the foliowing: 

On the GAN Indicator Control Panel, set the following switches to the 
position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
S. CONTROLLER SPEED to LO 

d. OPTICS MODE to MAN 
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i. S. IT. so 

Addition IS. 

8.2.18.10.1 

«. 1.18.10.1 


8.2.18.19 


Ueinf the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
iwttoh netting, careftilly Blew the 8XT Trunnion to wtthlh 4g degreea of aero 
aa Indicated by the TP AC (Teleeoope Trunnion alaved to 8XT). Set the 
OPTICS MODE switch to ZERO. After IS eeoonda return the switch te MAN. 
Enter VERB 31, ENTER Into the DSKY. 

Replace Paragraphs «.*.18.10.1, 8.2.18.10.2, S.2.18.It, S.t.lS.SO, 
and 8.2. IS. 22 with the foUowii*: 

Using the OPTIC8 CONTROL SUCK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +8 degrees of aero 
as Indicated by the TPAC (Telescope Trunnion slaved to 8XT). Between 235 
minutes and 240 minutes from Tq set the OPTICS MODE switch on the GAN 
Indicator Control Panel te ZERO. 

Enter the followii* into the DSKY: 

a. VERB 21 NOUN 02 ENTER 

b. 02S6S ENTER 

C. +XXX. XXA000.01 ENTER (Target No. 
d. Press ENTER puahbuttoa 
S. 02084 ENTER 

f. ♦XXX.XXeOOO. 01 ENTER (Target No. 

g. Pr es s ENTER puahbuttoa 

h. 02885 ENTER 

I. 400.000 ENTER (Target No. I EL) 

J. Press ENTER pushbutton 

k. 02808 ENTER 

l. 400.000 ENTER (Target No. 2 EL) 

On the GAN Indicator Control Panel, set the OPTICS MODE switch to MAN 
and the CONTROLLER SPEED ewtteh to HL Drive the 81. LOS te the 
approximate positloa of Target No. 1. Set the CONTROLLER SPEED switch 
to LO. 

NOTE: Read the following 10 steps before pro c eed i ng. These are time 
critical steps and must be performed as rapkfty as po s sble . 

Set the CONTROLLER SPEED switch to HI. Ust* the Optica Hand Con¬ 
troller, drive the SXT SILOS to the approximate position of Target 2. 

Set the CONTROLLER SPEED switch to LO. Us!i« the Optics Hand Con¬ 
troller, align the SXT SILOS te Target 2 and press the MARK pushbutton. 

If satisfied that the MARK was good, press the ENTER pushbutton. If not 
satisfied, press the MARK REJECT pus h bu t ton and repeat this step. 


1 As) 

2 As) 


m 


8.2.18.20 
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C. 2.18.22 'Eaiar VERB 34 Into the K-8tart. Prana the ENTER (Kishbuttoa. Observe 

the PROGRAM display os the CRT sad DSKTs Indicate 01. Using the 
OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED switeli 
setting, carefully slew the 8XT Tmanlon to within +5 degre es of aero as 
Indicated by the TP AC (Teleseope Tmanlon slaved to 8XT). Set the OPTICS 
MODE swttoh on the GAN In di cat or Control Panel to Zero. 

Addition 11. Replace Paragraphs.!. 10.1.1, S. 1.10.1.21, andS. 1.10.1.11 with the 
following: 

1.2.10.1.1 Set the OPTICS MODE selector on the Indicator Control Panel to MAN. 

f. 2.20.1.21 Set the OPTICS CONTROLLER SPEED switch on the Indicator Control 

Panel to HI. 

S. 1.10.1. IS Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, careftilly slew the SXT Trunnion to within +S degress of aero 
ns Indicated by the TPAC (TeiesoopeTrunnion slaved to SXT). Set the OPTICS 
MODE ewitch on the Indicator Control Panel to ZERO for IS eeoonde, then 
r e t ar n to MAN. 
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ADDENDUM O 

SCOPE: The following ehufM are required to make ND1002325 applicable aa G6W Sjnten 
technical support documentation for systems containing SUNDIAL C test ropes. Refer to 
Drawing 2014999 to define ftirther which teat ropes and jumper modtles shall be Installed. 


Change 1: 


Change 2: 


Change 9: 


Change 4: 


Paragraphs 6 . 2.9.1.4, 6 . 2.9.2a, 6.2.9.3a, 6.2.9.5a, 6.2.9.6a, 6.2.9.7a, 
6.2.9.S, 6.2.9.10a, 6.2.9.11a, 6.2.9.12a, 6.2.9.15a, 6.2.9.16a, 6.2.4.22. 
In each of these paragraphs change "VERB 06 NOUN XX flashing” to "VERB 
22 NOUN XX flashing." 

Paragraphs 6.2.20.2.2a, 6.2.20.2.4a, 6.2.20.2.7a, 6.2.20.2.10a, 
6.2.20.2.13a, 6.2.26,2.16a, 6.2.20.2.19a, 6.2.20.2.22a, 6.2.20.2.25a, 
6.2.20.2.28a, 6.2.20.2.31a, 6.2.20.2.34a, 6.2.20.2.37a, 6.2.20.2.6a, 
6.2.20.3.11a, 6.2.20.3.14a, 6.2.20.3.17a, 6.2.20.3.20a, 6.2.20.3.24a, 

6 . 2.20.2.27a, 6.2.20.3.31a, 6.2.20.3.34a, 6.2.20.3.37a, 6.2.20.3.40a; 
to each ol these steps, ehai«e "VOS" to "V33". 

Paragraph 6.2.16.7.19 Cluu«e FROM: On K-148 eater the following sequenoe: 

VERB 21 NOUN 01 ENTR 

00407 ENTR 

77757 . ENTR 

VERB 21 NOUN 01 ENTR 

00411 ENTR 

00020 ENTR 

VERB 33 ENTR 

Chaise TO: On K-148 enter the foMotring sequenoe: 

VERB 21 NOUN 01 ENTR 

02502 ENTR 

77757 ENTR 

VERB 21 NOUN 01 ENTR 

02504 ENTR 

00020 ENTR 

VERB 33 ENTR 

Paragraph 6.2.16.7.33 Chai«e FROM: On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 

00405 ENTR 

00020 ENTR 

VERB 21 NOUN 01 ENTR 

00407 ENTR 

77757 ENTR 

VERB 33 ENTR 
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ADDENDUM m 

SCOPE. The following changes are required to make ND100232S applicable on GIN System 
technical support documentation for CSM 2TV-1. 

Changel: Make the changes as specified in Additions 11 through 20 of Addendum I. 

Delete the following paragraphs from Addition 17: 1.2. IS. S. 1, 1.2. IS. S. 1, 
6.2. IS. 17.1, 0.2. IS. 20.1. 
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l.t.» 

1 . 2 . 1.1 
9.2.9. 1.1 

§.!.§. 1 . 1.1 


Semi-Automatic Modlng Check 

Perform Master Initialisation I.2.S.3 before proceeding. 

Enter the following sequence manually per f.2.9.1.1.1 and 9.2.9.1.1.2 or 
tape load the sequence per steps i.2.9.1.2.1 thru 9.2.9.1.2.ft. 

On K-149, enter the following sequences 
a. VERB 21 NOUN 01 ENTR 


h. 

01200 

ENTR 


40209 

LNTR 

d. 

NOUN 19 

KNTR 


91204 

ENTR ENTR 


10000 

ENTR ENTR 


01229 

ENTR ENTR 

h. 

00029 

ENTR ENTR 

1. 

01229 

ENTR ENTR 

f. 

25949 

ENTR ENTR 

k. 

21344 

ENTR ENTR 

L 

94224 

ENTR ENTR 

m. 

41249 

ENTR ENTR 

a. 

90160 

ENTR ENTR 

o. 

10000 

ENTR ENTR 

P. 

01222 i 

ENTR ENTR 

q. 

00090 

ENTR ENTR 

r. 

01222 

ENTR ENTR 

e. 

27940 

ENTR ENTR 

t. 

04451 

ENTR ENTR 

u. 

01227 

ENTR ENTR 

r. 

90005 

ENTR ENTR 

w. 

02324 

ENTR ENTR 

X. 

04505 

ENTR ENTR 

f. 

91315 

ENTR ENTR 

s. 

04491 

ENTR ENTR 

an. 

01200 

ENTR ENTR 

ah. 

30005 

ENTR ENTR 

ac. 

04509 

ENTR ENTR 

ad. 

21315 

ENTR ENTR 

as. 

04451 

ENTR ENTR 

af. 

01307 

ENTR ENTR 

■C* 

90005 

ENTR ENTR 

ah. 

04609 

ENTR ENTR 

at. 

91249 

ENTR ENTR 

•J. 

94150 

ENTR ENTR 

ak. 

54221 

ENTR ENTR 

al. 

05572 

ENTR ENTR 

m. 

04505 

ENTR ENTR 

an. 

00002 

ENTR ENTR 

no. 

30394 

ENTR ENTR 

•P. 

90379 

ENTR 

•q. 

VERB 29 NOUN 29 ENTR 

ar. 

00001 

ENTR 

as. 

01300 

ENTR 

at. 

30005 

ENTR 

au. 

VERB 31 

ENTR 
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9.2.9.1.1.2 P t ockI to 1.3 after manual entry of >how data. 

9.2.9.1.2 Tap# loaded Input. 

9.2.9. 1.2.1 Varlfy K-8TART Tap# If 06C109-K10540-XX, 8AMOD INHINT GUARD, 

I# o# K-START tap# reader. XX #quala tap# revision number. t . 

1S.I.l.t.l Start tap# reader 

S. S. f. 1.2. S Wh#n tap# r#ad#r stops, verify th# follow! I* oa the CRT 

Rl • *05003 
R2 - +10540 

RS • -OOOXX (XX ■ tap# revision number.) 

•.2.9. l.S.4 Start tap# r#ad#r. 

§. 2.9.1.2.9 When tap# r#ad#r stop#, verify ths following oo tb# CRT 

Rl- 90191 

9.2.9.1.9 S#t th# O/N POWER-OPTICS switch oa tb# LEB Lighting Control panel to 
OPTICS. Verify that 428 VDC OPTICS OPERATE BUS (CO 1899) I# 428.002.0 
VDC. Record th# iodieattoo o# th# CRT. Verify that OPTX 28V 900 op# 1% Oph 
(CG 1211) and OPTX 28V 800 ops 5%>90 ph (CG 1212) ai# ##t n~«n-g M the CRT. 

9.2.9.1.4 Enter VERB 8? Into K149. Pr### the ENTER pushbutton. 

4.2.9.1.9 Enter 00010 la#© K149. Pro## ths ENTER pushbutton. 

• **9.1. 9 Observe VERB 09 ROUE 91 Gash## oo th# CRT and ths PROGRAM display 

indicats# 07. 

9.2.9.2 Enter VERB 3M and pres# ths ENTER pushbutton. The NO ATT lamp oo th# 
DSKY's shall lifht. After approximately 20 #eooods the foUowUf date 

be displayed oo th# CRT. 

a. VERB 09 NOUN 92 Rashly 

b. Rl - 400000000007 

O. R2 - 400000*00007 
d. R2 * 400000*00007 
#. 1G angle - 000*1 deg. 
f. MG angle « 000*1 deg. 

f. CXI angle — 000*1 deg. 

9.2.9.S Enter VERB 22 and press the ENTER pushbutton. After approximately 20 

eeooods th# following data shall b# displayed oo th# CRT. 

a. VERB 09 NOUN 09 flashing 

b. Rl - 404600*00007 
C. R2 - 404800*00007 
d. R2 - 404800*00007 
•* 1G angle « 046*1 dog* 

I. MG angl# - 045*1 deg. 

g. OG angle - 048*1 deg. 

9.2.9.4 Enter VERB 22 and press the ENTER pushbutton. Th# NO ATT lamp on the 
D8KY*s shall extinguish. After approximately 100 seconds the following 
•hall b# displayed oo the CRT. 

a. VERB 08 NOUN 20 flashing 

b. Rl «00000*00002 M 
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6.2.0.4 
(Continued) 


6.2.9.5 


6.2.9.6 


6.2.9.7 


6.2.9.6 


6 . 2 . 9.9 


C. R2 * 00000*00003 
i R3 - 00000*00003 

NOTE: Negative numbers will be displayed In octal complement form, l.e«, 

00001 - 77776. 

Enter VERB 33 into K148. Prees the ENTER pushbutton. Tbs NO ATT lamp on 
the DSKY's shall light. After approximately 20 seconds the following 
be displayed on tbs CRT. 

a. VERB 06 NOUN 05 flashing 

b. Rl - *07100*00007 
e. R2 * *07100*00007 

d. R3 - *07100*00007 

e. IG angle « 071*1 deg. 

f. MG angle * 071*1 deg. 

g. OG angle - 071*1 deg. 

Tbs GIMBAL LOCK lamps on tbs DSKY's shall light. The PGNS caution lamp on 
the Indicator Control Panel shall light. 

Enter VERB 22 and press tbs ENTER pushbutton. After approximately 20 aenrmrla 
the following data shall be displayed.oo the CRT. 

a. VERB 66 NOUN 06 flashing 

b. Rl - *69000*00007 

C. R2 * *69000*00007 > # 

d. R2 - *69000*00007 

e. IG angle * 090*1 deg. 

f. MG angle « 090*1 deg. 

g. OG angle * 090*1 deg. 

Enter VERB 33 and press tbs ENTER pushbutton. After approximately 20 seconds 
tbs following data shall be displayed on tbs CRT. 

a. VERB 06 NOUN 07 

b. Rl - *13500*00007 
C. R2 - *-13500*00007 

d. R2 « *-12500*00007 

e. IG angle - 125*1 deg. 

f. MG angle * 135*1 deg. 

g. OG angle - 125*1 deg. 

Enter VERB 22 and prees tbs ENTER pushbutton. After approximately 26 seoonte 
VERB 06 NOUN 10 shall flash. The GIMBAL LOCK lamp shall on tbs 

DSKY's. Tbs PGNS caution lamp on the Indicator Control Panel extinguish. 

The gimbal angles shall be approximately 135*, 125*, and 45* respectively. 

Enter VERB 22 and press the ENTER pushbutton. The NO ATT lamp on tbs 
DSKY's shall extinguish. After appro xim a tel y 100 seoonda the following data 
shall be displayed on tbs CRT, 

a. VERB 05 NOUN 20 flashing 

b. Rl * 00000*00003 
C. R2 - 00000*00003 
d. R2 ■ 00000*00002 
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6.2.17 8XT-NB-IMU Finn Alignment Test 

6.2.17.1 Perform Master Initialisation t. 2.5.3 before proceedii*. 


•.2.17.2 


3.2.17.2 


3.2.17.4 


3.2.17.5 


Prior to performing this test, the GAN Installation Qualification fixture shall 
be installed on the supporting fixture and adjusted to permit proper operation 
of the GAN optics. The asimuth supplied by the asimuth autoset (Optical 
Reference No. 1) shall be known to ±30 minutes of arc. 

NOTE: The GAN shall hare had OPERATE power applied for a minimum of 
1 hour. 8et the G/N POWER-OPTICS switch to OPTICS. Verify 
that ♦29 VDC OPTICS OPERATE BUS (CG 1530) is +23.0*3.0 VDC. 
Verify that the OPTX 28V 800 cps 1% sero (CGI211) and OPTDC 28V 
800 cps 5%-00 ph (CG 1212) are not flashing on the CRT. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Reoord R1 ■ AAAAA. 

If the recorded value is within any of the sets of limits given in Table I 
p roc eed with the test. If the recorded value is NOT within any of die sets 
of limits,wait 30 minutes and then repeat this step or enter VERB 11 NOUN 10 
ENTER. 00003 ENTER and proceed when the monitored value is within the limits 

MAX VALUE 
32100 
07200 
23200 
117100 
23100 
27100 
83100 
.37100 

Enter the following sequence into the Lower Equipment Bay (LEB) D8KT. 

n. VERB 41 NOUN 20 ENTER 
b. +00000, ENTER 
O. +00000, ENTER 
d. 400000, ENTER 

On the GAN In di c ator Control Panel set the following switches to the position 
indicated. 


set in Table I. 


TABUTI 


MIN VALUE 


00000 

AAAAA 

04003 

AAAAA 

10003 

AAAAA 

14000 

AAAAA 

20000 

AAAAA 

24000 

AAAAA 

30000 

AAAAA 

34000 

AAAAA 


a. OPTICS TEL TRUN to SLAVE to 8XT 

b. OPTICS COUPLING to DIRECT 
0. OPTIC8 SPEED to LO 

d. OPTICS MODE to MAN 

3.2.17.5.1 Using the OPT1C8 CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, carefully slew the SXT Trunnion to within +5 degrees of sero as 
indicated by the TP AC. Set OPTIC8 ZERO to ZERO. 
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9.2.17.9 Enter the followii« into the DSKY. 

ft. VERB 01 NOUN 01, ENTER 
b. 00362, ENTER 
Record R1 - XXXXY 

9.2.17.7 Enter the following into the DSKY 

A. VERB 21 NOUN 01, ENTER 
b. 00362, ENTER 

e. XXXXY', ENTER,where Y* Is determined by t 
recorded in 9.2.17.9, 


i below and XXXX is that 


6.2.17.8 Initiate the teet by entering the following sequence into the LEB DSKY. 

n. VERB 87, ENTER 
b. 00003, ENTER 

9.2.17.9 Obeerre VERB 09 NOUN 91 fleshing on the DSKY. The followii* data is 
displayed in R1 and R2 on the DSKY. 

a. Rl - 413500 

b. R2 • 4xx. xxx (Site latitude from Table I) 


Test Site 
NAA 
MILA 
MSC 


Latitude 

433.922 

428.519 

429.556 


If the data displayed is correct enter VERB 33 ENTER into the DSKY. If the 
value displayed is other than 413500 in Rl and the correct Site Latitude in R2, 
correct tbs data by entering the following sequence into tbs DSKY. 


9.2.17.12 


a. VERB 21, ENTER 

b. 413500, ENTER 
O. VERB 22, ENTER 

d. 4xx. xxx, ENTER (4xx. xxx ■ Site Latitude from Table I) 

e. VERB 33, ENTER 

Observe VERB 21 NOUN 30 fUehli* on the DSKY. Enter the followli* 
sequence into the DSKY. 


a. 400001, ENTER (Position Number) 

b. 400000, ENTER 
C. 400001, ENTER 
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6.2.17.19 If the data displayed la correct proceed to 6.2.17.20. If R1 and R2 do not 
contain the correct azimuth and elevation for Target 2, correct the data 

, by entering the following sequence Into the D8KY. 

a. VERB 24. ENTER 

b. Axn. xxAOOO. 10 degrees, ENTER (Target 2 Azimuth) 
o. axx.zxxaOO.010 degrees, ENTER (Target 2 Elevation) 

6.2.17.20 Set the OPTICS ZERO switch to OFF. Enter VERB St, ENTER into the DSKY. 


When the DSKY displays VERB 51 NOUN 30 fiashii* and R1 - 00001, set the 
OPTICS MODE switch on the GIN Indicator Control Panel to CMC. The CMC 
will align the SXT to the Target 1 position. When the alignment is complete 
as observed by no further movement of the Telescope Panel Angle Counters 
(TPAC), set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 

When the DSKY displays VERB 51 NOUN 30 flashier and R1 - 00002 set the 
OPTICS MODE switch to CMC. The CMC will align the SXT to the Target 2 
position. When alignment Is complete as observed by no further movement 
of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. 

NOTE: The following two MARKS must be performed as quickly as possible. 
In no case shall the time between the first and second MARK exceed 
two minutes. 

After 30 seconds observe the DSKY for VERB 51 NOUN 30 flashti« and 
R1 - 00001. Set the Optics Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When the alignment Is complete as observed 
by no further movement of the Telescope Panel Angle Counters (TPAC), set 
the OPTICS MODE switch to MANUAL. 


Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied wtth MARK press the MARK REJECT 
pushbutton and repeat this stop. 
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5.2.17.27 


6.2.17.28 


6.2.17. 29 


6.2.17.30 


6.2.17.31 

6.2.17.32 

6.2.17.33 

6.2.17.34 


When the DflKY displays VERB 51 NOUN 30 flashing and R1 - 00002 set the 
OPTICS MODE switch to CMC. The CMC will align the SXT to the Target 
2 position. When alignment is complete as observed by no further movement 
of the TPAC, set the OPTIC8 MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT St LOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press 
the ENTER pushbutton. If not satisfied with the MARK press the MARK 
REJECT pushbutton and repeat this step. 

In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DSKY and 
the test results shall be displayed. R1 and R2 on the DflKY shall display the 
misalignment of one of the horizontal PIPA’s in arc seconds (R1 ■ whole, 

R2 * fractional). Record R1 and R2. (See Table II for PIPA displayed). 

* 

Enter VERB 33 ENTER Into the DSKY. When VERB 06 NOUN 66 flashes. 

R1 and R2 on the DSKY shall display the misalignment of the second horizontal 
PIPA in are seconds (R1 whole, R2 fractional). (See Table H for PIPA dis¬ 
played.) Record HI and K2. 

Enter VERB 34 ENTER into the DSKY to terminate the test. Wait 5 seconds. 

Repeat steps 6.2.17.3 and 6. 2.17.8 through 6. 2.17.31 sub stituting No.t00002 
la 6.2.17.11. a. 

Repeat Step 6.2.17.3. 

On the GAN Indicator Control Panel, verify the following switches in the posi- 


a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 
O. OPTICS SPEED to LO 

d. OPTICS MODE to MAN 

6.2.17.34.1 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, carefully slew the SXT Trunnion to within +6 degrees of zero 
as indicated by the TPAC. Set OPTICS ZERO to ZERO. 

6.2.17.35 Enter the following into the DSKY: 


a. 

VERB 21 NOUN 01 ENTR 

b. 

02542 

ENTR 

c. 

00001 

ENTR ENTR 

d. 

02543 

ENTR 

e. 

00002 

ENTR 


6.2.17.36 Repeat Steps 6.2.17.8 through 6.2.17.10. 
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6. 2.17.97 Observe VERB 21 NOUN 30 Hashing on the DSKY. Enter the following sequence 

into the OSKY. 

a. 400005, ENTER (Option Number) 

b. 400000, ENTER 
C. 400001, ENTER 

«. 2.17. 98 Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 

displayed in Rl, R2 and R3. 

a. Rl - 4XXX.XX (Yrb Azimuth) 

b. R2 - ±XX.XXX (Yjjb Elevation) 

c. R3 * 00001 

6.2.17.39 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 

Rl and R2 do not contain the correct Yrb azimuth and elevation, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. 4XXX.XXi002.00 degrees, ENTER (Y NB Azimuth) 

c. 4XX. XXX±02.000 degrees, ENTER (i m Elevation) 

d. VERB 33, ENTER 

6. 2.17.40 Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall 

be displayed in Rl, R2 and R3. 

a. Rl ■ 4XXX.XX (Z^g Azimuth) 
h R2 - iXX.XXX (Z NB Elevation) 
c. R3 - 00002 

6. 2.17.41 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl 

and R2 do not contain the correct Z^g azimuth and elevation, correct the data 
by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. 4XXX.XX±002.00 degrees, ENTER (Z NB Azimuth) 

c. 4XX.XXXi02. 000 degrees, ENTER (Z NB Elevation) 

d. VERB 33, ENTER 

6.2.17.42 When VERB 06 NOUN 61 flashes on DSKY, enter the following: 

a. VERB 24 ENTR 

b. 413500 ENTR 

c. 400000 ENTR 

6.2.17.43 Observe R3 - 00001. Enter VERB 33 ENTR. 
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6.2.17.44 When VERB 06 NOUN 61 flashes on DSKY, enter the following: 

a. VERB 24 ENTR 

b. 422500 ENTR 

c. 400000 ENTR 

6.2.17.45 Observe R3 - 00002. Enter VERB 33 ENTR. 

6.2.17.46 Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall 
be displayed in Rl t R2 and R3. 

a. R1 * 4XXX.XX (Target 1 Azimuth) 

b. R2 - ±XX.XXX (Target 1 Elevation) 
o. R3 - 00001 

6.2.17.47 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If R1 
and R2 do not contain the correct azimuth and elevation for Target 1, correct 
the data by entering the following sequenoe into the DSKY. 

a. VERB 24, ENTER 

b. 4XXX.XX4000.10 degrees, ENTER (Target 1 Azimuth) 

c. *XX.XXX±00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 

6. 2.17.46 Observe VERB 06 NOUN 61 flashing on the DSKY. The following data be 

displayed in Rl, R2 and R3. 

a. Rl * 4XXX.XX (Target 2 Azimuth) 

b. R2 * &XX.XXX (Target 2 Elevation) 

c. R3 • 00002 

6.2.17.49 If the data displayed is correct proceed to 6.2.17.50. If Rl and R2 do not 
contain the correct azimuth and elevation for Target 2, oorrect the by 
entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. ±XXX.XX±000.10 degrees, ENTER (Target 2 Azimuth) 

c. ±XX. XXX±00. 010 degrees, ENTER (Target 2 Elevation) 

6.2.17.50 Set the OPTICS ZERO switch to OFF. Enter VERB 33, ENTER into the DSKY. 

6. 2.17.51 When the DSKY displays VERB 51 NOUN 30 flashing and Rl - 00001, set the 

OPTICS MODE switch on the GIrN Indicator Control Panel to CMC. The CMC 
will align the SXT to the Target 1 position. When the alignment is complete 
as observed by no further movement of the Telescope Panel Angle Counters 
(TPAC), set the OPTICS MODE switch to MANUAL. 
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6. 2.17.52 Using the Optics Hand Controller, align the SXT St LOS with Target 1 and 

press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 

6.2.17.53 When the DSKY displays VERB 51 NOUN 30 flashing and R1 - 00002 set the 
OPTIC8 MODE switch to CMC. The CMC will align the SXT to the Target 
2 position. When alignment is complete as observed by no further move¬ 
ment of the TP AC, set the OPTICS MODE switch to MANUAL. 

6.2.17.54 Using the Optics Hand Controller, align the SXT SILOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. 

NOTE: The following two MARKS must be performed as quickly as possible. 
In no case shall the time between the first and second MARK exceed 
two minutes. 

6.2.17.55 After 50 seconds observe the DSKY for VERB 51 NOUN 30 flashing and R1 * 
00001. Set the OPTICS MODE switch to CMC. The CMC will align the SXT 
to the Target 1 position. When the alignment is complete as observed by no 
further movement of the Telescope Panel Angle Counters (TPAC), set the 
OPTICS MODE switch to MANUAL. 

5.2.17.55 Using the Optics Hand Controller, align the SXT SILOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 

5.2.17. 57 When the DSKY displays VERB 51 NOUN 30 flashing and R1 - 00002 set the 

OPTICS MODE switch to CMC. The CMC will align the SXT to the Target t 
position. When alignment is complete as observed by no further movement 
of the TPAC. set the OPTICS MODE switch to MANUAL. 

6.2.17.58 Using the Optics Hand Controller, align the EXT St LOS with Target S and 
press the MARK pushbutton. If satisfied Umt the MARK wee good press the 
ENTER pushbutton. If not satisfied with the MARK prase the MARK REJECT 
pushbutton and ropes! this step. 

6.2.17.59 In approximately 7 minutes VERB 08 NOUN 88 shall flash on the MKY and the 
test results shall be displayed. R1 and R2 on the DEKY ahall dlapiay the mis¬ 
alignment of one of the horizontal PIPA's in are-eeeonde (Ri • whole. IS • 
fractional). Record Rl and R2. (See Table II for PIPA displayed). 
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6.2.17.60 


6.2.17.61 

6.2.17.62 


6.2.17.63 


Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 66 flaahea, 

R1 and R2 on the DSKY shall display the misalignment of the second horizontal 
PI PA in arc-seconds (R1 = whole, R2 * fractional). (See Table n for PIPA 
displayed). Record R1 and R2. 

Enter VERB 34 ENTER into the DSKY to terminate the test. Wait 5 seconds. 

Repeat Steps 6.2.17.33 through 6.2.17.61, substituting numbers as follows: 

00000 in Step S. 2.17.36. ^ 

00001 in Step 6.2.17.35. e 

400000 in Step 6. 2.17.44.b 
460999 in Step 6. 2.17.44.0 

Enter the following into the DSKY: 

a. VERB 36 ENTER 

b. VERB 41 NOUN 20 ENTER 

c. 400000 ENTER 

d. 400000 ENTER 

e. 400000 ENTER 


TABI£ II. Display Conditions at Test Completion 



. SM 

Orientation 


Horizontal Misalignment Component 

Position 

^SM 

y sm 

. ^SM 

6.2.17.29 A .59 

6.2.17.30 A .60 

1 

UP 

SW 

SE 

ysm 

Z SM 

2 

SE 

SW 

DN 

X SM 

y sm 

4 

DN 

SE 

SW 

y sm 

Z SM 

5 

SW 

SE 

UP 

X SM 

y sm 


6. 2.17.64 Set the G/N POWER-OPTICS switch on the LEM Lighting Control Panel to 

OFF. 


6.2.17.65 Calculations 


6.2.17.65.1 


a. Ygjyj misalignment » () R1»R2 

b. Zgj^ misalignment * () R1«R2 

c. Xgftg misalignment * () R1*R2 

d. Y SM misalignment * () R1-R2 

e. Ygnj misalignment ■ () R1*R2 

f. z SM misalignment * () Rl» R2 

g. Xgn misalignment « () Rl« R2 

h. Ygu misalignment * () R1»R2 
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6.2.17.65.2 Enter the latest values from 6.2.16 IMU Performance Test 


6.2.17.65.3 


a. X PIPA bias »_ 

b. Y PIPA bias -_ 

c. Z PIPA bias * _____ 

d. Ox - 210 (X PIPA bias) - 

e. Oy- 210 (Y PIPA bias) - 

f. 0 Z - 210 (Z PIPA bUs) - 

a. Zgn mUalignment (bias corrected) «* 

6.2.17.65.l.b - 6rr - a rc-sec. 

b. Xrm misalignment (bias corrected) * 

6.2.17.65. l.e a rc-sec. 

c. Ygn misalignment (bias corrected) * 

6.2.17.65. l.e - 6v ■ a rc-see. 

d. Ygj| misalignment (bias corrected) * 

6. 2.17.65. l.h - ■» a rc-sec. 

The SM misalignments in each orientation, excluding PIPA bias, shall not 
exceed ±150 arc-seconds. 


cm/sec 2 
cm/sec 2 ■ 
cm/sec 2 

a rc-sec. 
a rc-sec. 
_arc-sec. 


6. 2.16 Gyrocompassing Test 

NOTE j Perform Master Initialisation 6.2.5.3 before proceeding. 

6. 2.18.1 Set the G/N POWER-OPTIC8 Switch on the LEB Lighting Control Panel to 

OPTIC8. Verify that ±28 VDC OPTICS OPERATE BUS (CG 1530) U ±28.0±3.0 
VDC. Verify that OPTX 28V 800 cps 1% aero (CG 1211) and OPTX 28V 800 cps 
5% - 00*h (CG 1212) are not flashing on the CRT. 
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6.2.18.1 Enter the following Into the D6KT. 

ft. VERB 01 NOUN 01. ENTER 
b. 00362, ENTER 
Record R1 - XXXXY 

6.2.18.2 Enter tbe fOUowlnc into the D8KY. 

ft. VERB 21 NOUN 01, ENTER 
b. 00362, ENTER 

o. XXXXY 1 , ENTER where Y* tft determined by Table IT end XXXX Is that 
recorded In 6.2.16.2. 


• 16.4 Enter Un following eequenoe late tee K-Start, preening ENTER p u shbu tt o n alter 

each entry. 

ft. VERB 57, ENTER 
b. 00006, ENTER 

.18.5 Syetera shall advance to Gyrooompftee System Test and display 01 on tbe CRT 
program display. 

• 18.6 On tbe CRT observe VERB 06, NOUN 61 flashing with some launch azimuth 

displayed in R1 • tm. xx. 

.18.6.1 If the azimuth displayed is correct proceed to 6.2.18.5; if not, perform 
the following sequence: 

a. VERB 21, Press ENTER pushbutton 

b. +xxx. xx, press ENTER pushbutton (Correct Launch Azimuth) 

. 18.7 After verifying that tbe correct launch azimuth is displayed in R1 on tbe CRT, 
Enter VERB 33 on tbe K-8TART and push tbe ENTER pushbutton. 

.18.8 Observe VERB 06 NOUN 61 flashily on tbe CRT with tbe feUowliy displayed 
in R1 and R2. 

a. R1 • Axxx. xx, Nst. Base Azimuth (Z^ 

b. R2 » eoauxxx. Site Latitude 

.18.8.1 Verify the data appearing in R1 and R2 and if correct proceed. If not correct, 
perform the following eequenoe: 

To correct Rl: 

ft. VERB 21, ENTER 

b. +xxx. xxAOOO. 50 degrees, ENTER (Znb Azimuth) 

To correct R2: 
ft. Verb 22, ENTER 

b. +XX.XXX, ENTER (Correct Site Latitude from Table 1) 
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6.2.18.9 


6.2.18.9.X 


6.2.18.9.2 


6.2.16.9.2 
6.2.18.9.4 


6.2.18.9.6 


Gyrocompasaing Stability 

Enter VERB S3, ENTER into the D6KY. On the D6KY obeerve the PROGRAM 
display change to 05 after approximately 90 eeconde. Approximately 6 
minutes later observe the PROGRAM display chaise to 02. When PROG 
display changes to 02 record time as Tq. 

120 minutes after T 0 reoord the Outer, Inner and Middle CDU Gimbal 
angles from the CRT. 

Repeat shore step every 5 minutes for the next 60 minutes. 

The peak-to-peak spread of the outer gimbal angle shall not exceed 0.12 
degrees. 

The peak-to-pcak spread of the Inner and Middle gimbal aisles shall not 


6.2.18.10 


6.2.18.10.1 


6.2.18.10.2 


6.2.18.11 


Gyrooompassing Accuracy 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER 8PEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of aero 
as in d i cated by the TPAC (Telescope Trunnion slaved to SXT). Betw ee n 176 
minutes and 190 minutes from Tq set the OPTICS ZERO switch on the GAN 
Indicator Control Panel to ZERO. 

Enter the followfcig into the D6KT. 

a. VERB 21 NOUN 06 ENTER 

b. 02663 ENTER 

e. *XXX.XX*000.01 ENTER (Target No. 1 As) 
d. Press ENTER Pushbutton 

S. 02664 ENTER 

f. ♦XXX. XX *000.01 ENTER (Target No. 2 As) 

g. Press ENTER Itoshbutton 

h. 02665 ENTER 

i. *00.000 ENTER (Target No. 1 EL) 

j. Press ENTER Pushbutton 

k. 02666 ENTER 

U *00.000 ENTER (Target No. 2 EL) 

On the GAN Indicator Control Panel set the OPTICS ZERO switch to OFF, 
set the OPTICS MODE switch to MAN and the OPTICS SPEED switch to HI. 
Drive the St LOS to the approximate position of Target No. 1. Set the 
OPTIC8 SPEED Switch to LO. 

NOTE: Read the following 19 steps before proceeding. These are time 
critical steps and must he performed as rapidly as possible. 

After 199 minutes from Tq enter VERB 62 into the K-Start. Press the ENTER 
pushbutton. Observe the PROGRAM display on the CRT charge to 02. 
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CODE IDEMT. MO. 039 SS 

REVISION LETTER 


6.2.18.12 


6.2.18.13 


6.2.18.14 


6.2.18.15 


6.2.18.16 


When VERB 06 NOUN 61 flash on the CRT and DORY'S, insure that R1 
and R2 display Target 1 azimuth and elevation. 

a. R1 - +xxx. xx (Target 1 azimuth) 

b. R2 ■ >00.000 (Target 1 elevation) 

Verify the data appearing in R1 mid R2 and if ooTreet, proceed. If not 
correct, perform the following sequence. 

a. VERB 24, ENTER 

b. >xxx. xx *000.01, ENTER (Target 1 azimuth) 

c. >00.000, ENTER (Target 1 elevation) 

After the correct readings for R1 and R2 are verified, enter VERB 33 
into the K-8tart. Press the ENTER pushbutton. 

When VERB 06 NOUN 61 flash on the CRT and DSKY's, insure that R1 
and R2 display Target 2 azimuth and elevation. 

a. R1 * >xxx. xx (Target 2 azimuth) 

b. R2 - >00.000 (Target 2 elevation) 

Verify the dyt? appearii« in R1 and R2 and if correct proceed. If not 
correct, perform the following sequence. 

a. VERB 24, ENTER 

b. >xxx.xx±000.01, ENTER (Target 2 azimuth) 
e. >00.000, ENTER (Target 2 elevation) 
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6.2.18.17 After the correct readings for R1 and R2 are verified enter VERB 33 
into the K-Start. Press the ENTER pushbutton. 

8.2.18.18 Using the Optics Hand Controller, align the SXT St LOS to target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good, proceed. 
If not satisfied with MARK, press the MARK REJECT pushbutton and 
repeat the step. 

8.2.18.19 Set the OPTICS SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT StL08 to the approximate position of Target No. 2. 

8, 2,18.28 Set the OPTICS SPEED switch to LO. Usii« the Option Hand Controller, 

align the SXT 8tLOS to Target 2 and prose the MARK pushbutton.. If 
satiafied that the MARK was good, press the ENTER pushbutton. If net * 
satisfied, press the MARK REJECT pushbutton and repeat this step, - -- - 


8.2.18.21 On the CRT observe the following date displayed; 

a. VERB 06 NOUN 80 

b. R1 ■ s xx. xxx (X gyro elevation error, degrees) 
e. R2 * *xx. xxx (Y gyro elevation error, degrees) 
d. R3 ■ * xx. xxx (Z gyro azimuth error, degrees) 

Record Rl, R2 and R3. 

6.2.18.22 Enter VERB 34 into the K-Start. Press the ENTER pushbutton. Observe 
the PROGRAM display on the CRT and DSKY’s indicate 02. Using the 
OPT1C8 CONTROL. STICK and a convenient CONTROLLER SPEKD.switch 
netting, carefully slew the SXT Trunnion to within +5 degrees of zero an 

. . Indicated by the TPAC (Teles co pe Trunnion slaved to SXT). .Bet the OPTICS 

ZERO switch on the GAN Indicator Control Panel to ZERO. 

6.2.18.23 Enter VERB 38 Into the K-Start. Press the ENTER pushbutton.u .*a»->*.: r 

a* • •.rt-’v. '.VM PO »’> f* f t .i . 

6.2.18.24 Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 
Enter +00000 into the K-Start three times. Press the ENTER pushbutton, 
after each entry. Set the G/N POWER OPTICS Switch on the LEB Lightly 
Control Panel to OFF. 
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6.2.18.25 Data Sheet 


To 

To 415 
To 430 
To 445 
To 460 
To 47$ 
To 490 
To 4105 
To 4120 
To 4125 
To 4130 
To 4135 
To 4140 
To 4145 
To 4150 
To 4155 
To 4160 
To 4165 
To 4170 
To 4175 
To 4180 


NOTE8: 1. Record CDU angles at times Indicated. (T 0 is tbs time 
at the start of test - Prog 02) 

2. The 2 hr data (T 0 4120 minutes) is baseline. 

Tolerance: Tolerance is 0.00*0.06* delta from 2 hr baseline for CDUX. 

and 0.00*0.03* delta from 2 hr baseline for CDUY A CDUZ for 
the 120 minute to 160 minute recordings only. 

6.2.18.25.1 Line Step _ Parameter _Recorded Valug, 

1 6.2.18.21 X Gyro Elevation Error *R1 degrees 

S Y Gyro Elevation Error *R2 degrees 

3 Z Gyro Aztmuth Error *R3 degrees 

6.2.18.26 Calculation Sheet 

6.2.18.26.1 Record the most recent values of the following coefficients from 6.2.16, 
IMU Performance Test. 


a. NBDX - ( ) _ 

b. NBDY - ( ) _ 

c. NBDZ - ( ) _ 

d. A DIAZ - ( ) _ 

e. ADSRAY - ( ) 


FORM MtM-N-l 
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6.2.18.26.2 Perform tbe following calculations. (Coe Xfunctions are provided In Table L) 


a. D^rt) “ NBDZ + ADIAZ 


b. D • 8In (Launch As) NBDX ♦ 

' Cos (Launch As) NBDY ♦ 


r AD8RAY 


e 6 . n t£iP n 206 

* p (vert) (vert) x cos)+ (east) x cosy 




. degrees 


Location 


Latitude X 


0.82985 

0.87868 

0.86993 


6.2.18.26.3 


Ptrform the following calculations using the recorded data from 6.2.16.25 
and 6.3.18.26.2. 


X Oyro aztmuth error 3 hrs (corrected) ■ line 3 “# (vert) 

X Ojrre azimuth error 3 hrs (corrected) •___ corrected 
X Qjrro aztmuth error (oorrected) shall be 0.00*0.573 degrees. 


X Ojrro elevation error (3 hr) - line 
X CJyro elevation error (3 hr) ■ 

Y Gyro elevation error (3 hr) - Ugg_ 

Y Gyro elevation error (3 hr) ■ 

The X and Y Gyro elevation errors i 


.degrees 


degrees 

l be 0.00*0.045 degrees. 


CMC Voltage Margin Test 

Verify that tbe GAN IMU HTR MNA and MNB breakers are engaged, computer 
MNA and MNB breakers are engaged, IMU MNA and MNB breakers are not 
engaged, and the GAN Fower-IMU switch on tbe LE3 Lighting Control Panel 
Is In the OFF position. On K-148, enter VERB 36 ENTR. 

On tbe PSA Adapter Module set tbe INHIBIT VOLTAGE FAIL switch to ON. 



CAUTION; 


PODM MIW-M-I MSV. *-AA 


During tbe performance of this tost the +4 VDC CMC Power 
Supply shall not be operated at less than +2.5 VDC or greater 
than 5.2 VDC (CG 1030). The +14 VDC CMC Power Supply 
shall not be operated at less than +8.5 VDC or greater than 
+17.0 VDC (CG 1020). Rotate tbe LEB LTS NUMERICS SEL 
to approximately center position. Decrease to absolute minimum 
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8.2.19.2 

(coot) 


6.2.19.2.1 

6.2.19.3 

6.2.19.4 


discernible lighting. 

NOTE: The flashing Indication of the CMC Power Supplies on CRT may bo 
disregarded for this test. The charts in Table I may be used to 
determine approximate values for the "XX. X" values of 0156 
voltage dial settings corresponding to various power supply voltages. 

Into R-153, insert 1100. Verify and execute. 

Units R-154’, Insert 0001. Verify and execute. 

Insert in 0156, *040001244 and execute. Verify on CRT that GV0116 Is 

between -3.0 and -5.0 veto. 


Insert in 0156 *050001234 and execute. Verify on CRT tlmt GV0106 Is 
between *4.0 and -6.0 vdc. 

Units R-154, Insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC Power Supply, and CG 1080, +4 VDC Power 
Supply on CRT. Repeat 6.2.19.3 through 6.2.19.6 adjustli* each C Start 
entry until CG 1020 Is 12.1, +0.1, -0.0 vde and CG 1030 is 5.40, +0.03, 
-0.00 vdc. 

Initiate CMC Self Check by Insertli* the followii« in K-146. 

a. ERROR RESET 

h. VERB 21, NOUN IT, ENTER 

O. 77777, ENTER 

Watt 200 seconds. 


6.2.19.9 Insure that the D6KY RESTART lamp does not light, and that 

a. VERB 05 NOUN 31 

b. Rl-01102 

does not appear on D6KY. 

6.2.19.9.1 Into R-154, insert 0101.' Verify and execute. 

6.2.19.10 Set INHIBIT VOLTAGE FAIL switch to OFF on PSAAM. 

Verify that D8KY RESTART lamp is lighted. Disregard other D6KY 
Indications. If RESTART lamp does not light, repeat 6.2.19.3* Verify 
CMC Warning master alarms are lighted. 
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9. X. 19.11 Set INHIBIT VOLTAGE FAIL twitch to ON, on PSAAM. Ineert Into K-148: 

A. ERROR RESET 

b. VERB 21, NOUN XT, ENTER 

C. T7777, ENTER 

^ W* IX Unite R-154, ineert 0001* Verily end execute. 

9. X. 19. IX Ineert in C-156 +108001244 and execute. Verify on CRT the* GV0119 ie 

between *4.9 and +11.8 vdo. 

9. X. 19.14 Unite R-154, ineert 0111. Verify and execute. 

9. X. 19.15 Obeerre CG 10X0, +14 VDC Power Supply on CRT^ Repeat 9. X. 19. IX 

through 9.X. 19.14 actuating the C Start entry until CG 1020 to 19.4, +0.1, 
-0.0 vdo. 


6.2.10.18 


8.2.10.18.1 
8.2.10. IT 


6.2.10.18 


6.X. 10.28 


Preea ERROR RE8ET on K-148. Wait 200 aeconde. Eneura that the DSKY 

RE8TART lamp does not light and 

a. YEJUJ05, NOUN 31 

bl tl - 01102 

doee not appear on D6KX 

Into R-154, ineert 0011. 1 * Verify and execute. 

Set INHIBIT VOLTAGE FAIL twitch to OFF, on PSAAM. Verify that DSKT 
RESTART lamp to lighted. Die regard other DSKY indleattoM. Verify CMC 
Warning ia ■ eh l thremi lighted. - 

a--' i-i 1 f .’sv at F ? 5A *. T v; f ' L * 

Set INHIBIT VOLTAGE FAIL ewltoh to ON, on PSAAM. Ineert into K-148: 

a. ERROR RE8ET 

b. VERB 21, NOUN XT, ENTER 
C. TTTTT, ENTER 

Unite R-154, ineert 0001. Verify and execute. 

beert la C-159, +002001234 and execute. Verify on CRT that GV0106 to 
between +8.1 and +10.2 vdo. 

Ontta *»1S4, laeertonv Verify «■* execute. : . 

Obeerre CG 10X0, +4 VDC Power Supply on CRT. Repeat 9.2.10.10 thiwgh 
6.2.10.21 abutting the C Start entry until CG 10X0 to 4.60, -HI.09 -0.09 vdo. 

Preee ERROR RESET oe Sr 149. Wait 200 aeconcfc. Enaure that the DSKT 
RESTART lamp doea not light and that: 


a. VERB 99, NOUN 31 

b. R 1*01102 doea not appear on DSKY. 

6.2.10.23.1 Into R-154, insert 0101. Verify and execute. 
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6.2.19.94 8et INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp la lighted. Dlaregard other DSKY Indioatione. Vertfy CMO 
Warning master alarms are lighted, t . &m ;-.n .. 

- .esc u i ..a a y. • -!^u- •.? ck ?. 

6.9.19.2ft Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148i 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 

0. 77777, ENTER. 

ft. 2.19.26 Units R-154, iiwert 0001. Verily and execute. 

ft. 2.19.27 Insert in C-15ft, -940001244 and execute. Verily on CRT that GVOllft U 
between -2.0 and -S.0 vdo. 

ft. 2.19.2ft Units R-154, insert 0111. Verify and execute. 

ft. 2.19.29 Observe CG 1020, +14 VDC Power Supply on CRT. Repeat ft. 2.19.26 through 
ft.2.19.28 adjusting the C Start entry until CG 1020 U 12.1, +0.1, -0.0 ms. 

6.2.19.30 Press ERROR RESET on K-14ft. Wait 200 seconds. Ensure that the D6KT 
RESTART lamp does not light and that: 

a. VERB OS, NOUN 21 

b. R1 » 01102 

does not appear on DSKY. 

6.2.19.30.1 Into R-154, insert 0011. Verify and execute. 

6.2.19.21 8et INHIBIT VOLTAGE FAIL switoh to OFF, on PSAAM. Verify that DSKY 

RESTART lamp U lighted. DU regard other DSKY indications. Verify CMC 
Warning master alarms are lighted, tv ^ JC :ci:0 


6.2.19. 
ft. 2.19. 


ft. 2.19.34 


Units R-154, insert 0000. Verify and execute. 

Terminate CMC Self-Check by inserting into K-14S: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
e. 00000, INTER 

Ensure that CG 1020, +14 VDC Power Supply indication U +14.0, +0.4, and 
that CG 1030, +4 VDC Power Supply indication U +4.00+0.20 VDC on CRT. 


\zr 




*/Y VDC C/MC 
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iaiiaaaaiaBBaa 


+4VDC CMC SUPPLY 

eirrwr vs CTCA/TtfOL 
C&/C30 

C-/S6 ±XXXOo/t34 


■■UIHUHUlHMHHiSSI 

iSKSSiSSSSKSiSSSiSS^SaS 

■■■■■■■■■■■■■■■■Mar 


■■■■■■■■■■■■■■■■■■■■■■■■■I 

■■■■■■■■?■■■■■■■■■■■■■■■■ 


+J4 VDC CMC SUPPL y 

OUTPUT VS. COA/TlOL 

cc, /ola 

C-/SC, ±xx.jieo/£44 




-&-7-&-S 

; Ace ceA/7-^.oi. vol 7-/)(S,£ (tKX..X) 
TA8LB X 


ts>L /7 


1*1 k '-f -1 
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NUMBER 

REVISION LETTER 




~T ' \ Mill 

PAGE 


1.1.10 Sptotortft Control and Displays Toot 

0.2.20.1 Porfo r m Master Initial laatlcn boforo pr c o s s dt ng. i’ ' 


6.2.20.2 FDAI Attitude Error 

6.2.20.2.1 Insert In K148 

a. V 57 UTTER 

b. 00013 ENTER 

6.2.20.2.2 Observe on CRT 

a. V 00 HOI 

b. PR00 

e. no AIT 

d. Rl, R2, and R3 

6.2.20.2.3 Insert in 1Q.48 
a. VERB 33, ENTER 

6.2.20.2.4 Observe on CRT 

a. V 00 N01 

b. Rl 

e. R2 

d. R3 

e. NO ATT 

6.2.20.2.5 Record CRT indications 

a. OG 2279 ROLL ATT ERROR - CDU DAC OUT *5.06**66 VRM8 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT <-6* 06*0.56 VRMR i 

c. 00 2249 YAW ATT ERROR - CDU DAC OUT +5.06*0,46 VRMR - 

6.2.20.2.6 Insert in KL48 

a. VERB 33, ENTER 

6.2.26.2.7 Observe cm CRT 

a. V 06 NOl Plashing 

b. Rl *00304 

c. R2 -00384 

d. R3 400384 


Flashing 

400385 

-OO385 

400385 

OFF 


Flashing 

07 

OR 

Approx. 00000 






: r D 


V- o’. 
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HUMBER 

REVISION LETTER 



ZlI I.. ! 1, L 1_L_ 

RACE 


6.2.20*2.6 Accord CRT indicotlono 

A. OS 2279 ROLL ATT BWOR - CWJ DAC OUT Oft+ft.ftft VRM8 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT -ft.0ft*0.‘'ft VRM8 r . 

C. 00 2249 TAW ATT ERROR - CDU DAC OUT +0.06*8.60 VRM8 •< 

6.2.80.2.9 Insert in Kl48 

*. VERB 33, BITER 

6.2.30.2.10 Observe on CRT 


A. V Oft 

HOI 

Fleshing 

b. R1 


-K50160 

c. R2 


-00160 

d. R3 


•*00160 


6.2.80.2.11 Record CRT lndlcAtlons 

A. CO 2279 ROLL ATT HRROR - CDU DAC OUT +ft. 11*40* 37 VRM8 , 3 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT •*4,11*0.27 VR1IS ea 

c. 00 2249 TAW ATT ERROR - CDU DAC OUT +3.11*8.27 VRMB • 

6.2.30.2.12 Insert in C48 

A. VERB 33, ENTER 


6.2.38.2.13 Obi 

lervs on CRT 


A. 

V 00 101 

Flnshlng 

b. 

R1 

■•OOI 35 

c. 

R2 

-00135 

d. 

R3 

•*00135 


6.2.30.2.14 Record CRT lndlcAtlons 


a. 00 2279 

b. 00 2219 

c. CO 2249 

6.2.80.2.15 Insert in K148 


ROIA ATT ERROR - CDU DAC OUT 
PITCH ATT ERROR - CDU DAC OUT 
XAV AIT ERROR - CDU DAC OUT 


♦1,76*0.23 VRUfres 
-I.* 78* 0.23 VRMB ^ 
+3.78*0.23 VRM8 ' " 


A. VERB 33, ENTER 
6.2.30.2.16 Observe on CRT 


a. V Oft 

b. R1 
C. R2 

d. R3 


Plashing 

•*00090 

-00090 

•*00090 


>01 
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NORTH AMERICAN AVIATION. INC. 

•PACK and INFORMATION BYHTKMB DIVISION 
iaai4 lancwooo iivo.oowNiy caiipohni* 


APOLLO GSN'Spaelflcstioa 
ND1002325 REV . - » 


COOK IOEMT. MO. 039 S 3 
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RAGE 


6.2.iQ.2.IT Record CRT indications 


a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERRCR - CDU DAC OUT 

a* 00 2249 YAH ATT ERROR - CDU DAC OUT 

6.2.30.2.18 Znaart la CL48 

a. VERB 33, OTTER 

6.2.20.2.19 Observe an CRT 


a. 

V 90 

HOI Flashing 

b. 

R1 

*00000 

c. 

R2 

400000 

d. 

R3 

-00090 


6.2.30.2.20 Record CRT Indications 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. OG 2219 PITCH ATT k>RGR - CDU DAC OUT 

c. 00 2249 YAH ATT ERROR - CDU DAC OUT 

6.2.30.2.21 Insert in 10.46 

a. VERB 33, HfTER 

6.2.30.2.22 Observe on CRT 


V OS 

HOI 

Flashing 

R1 


-00090 

R2 


♦00090 

»3 


-00135 


6.2.30.2.23 Record CRT indications 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. 00 2249 YAH ATT ERROR - CDU DAC OUT 

6.2.30.2.24 Insert in K146 


♦I.ISaOlJLS VBMRoj 
•l<19*feift VRM»cs 
4*;19±i0.ttVRMff e * 


9.OOA3.0S VRftffi es 
0,OOA*,0*VRMfre8 


-A. ISaOUS VRM0 ;u 
♦1.19 a 0.15 VHMI cs 
-I 4 T8A0.2S VRMB J 


a. VERB 33, DHR 
6.2.39.2.29 Observe on CRT 


a. V 9S 

b. R1 

c. R2 

d. R3 


Flashing 

-00135 

*00135 

-00160 


p« la 


•01 
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6.2.SO.2.26 Record CRT indications 


a. 00 2279 

b. 00 2219 
e. 00 2249 


ROLL ATT H*R0R - CBU BAC OUT 
PITCH ATT ERROR - CDU BAC OUT 
TAW ATT ERROR - CDU SAC OUT 


98*4.23 VRM8 
♦la78*0.23 VRMS 
-8.u*o.£7 vmis ■« 


6.2.20.2.27 Insert in Kl48 
a. VERB 33, 

6.2.20.2.28 Observe on CRT 



a. 

V 00 HOI Plashing 



b. 

R1 

-0C160 



c. 

R2 

♦ 00 l 60 



d. 

R3 

-0038b 


6 . 2 . 20 . 2.29 

Record CRT indications 



a. 

00 2279 

ROLL AIT ERROR - CTO BAC OUT 

-2,11*0,37 VRM8 s 


b. 

00 2219 

PITCH ATP ERROR - CDU BAC OUT 

♦3.11*0. IT VRW * 

- 

c. 

00 2249 

TAW ATT ERROR - CDU BAC OUT 

-5.06*0.66 VRM8“ 

6 . 2 . 20 . 2.30 

Insert in H48 




a. VERB 33, 

6.2.20.2.31 Observe on CRT 


6.2.1 


a. 

V 06 

HOI Plashing 



b. 

R1 

-00384 



c. 

R2 

♦00384 



d. 

R3 

-00385 



Record CRT indications 



a. 

00 2279 

ROLL ATT ERROR - CTO BAC OUT 

-6. 06*0; 66 

VRMS 5 

b. 

00 2219 

FITCH ATT ERROR - CBU DAC OUT 

♦6. 06*0; 66 

TRUE -e .i 

e. 

CG 2249 

XAW ATT ERROR - CDU BAC OUT 

*6.06*0.66 

vraw ^ 

Insert in 0.46 





6.2.20.2.33 

a. VERB 33, 

6.2.20.2.3** Observe on CRT 


V 00 

HOI 

Plashing 


R1 


-00385 


R2 


♦00385 


R3 


♦00000 



Pan Ml 
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CODE tOCNT. NO. 039S3 

NUMBER 

REVISION LETTER 

RACE 


"HIM 1 1 


6.2.30.2.35 


6.2.30.2.36 


Record CRT indication* 


a. 00 2279 

b. 00 22X9 

c. 00 2249 

Insert in CL46 

a. V 21 

b. 02545 
e. 03637 

4. V 33 


ROLL ATT wmm < 
PITCH ATT BtROR 
XAV ATT RRRC3I - 


301 BTTB 



► CBU DAC OUT 
- CDU DAC OUT 
CDO DAC OUT 


6.2.30.2.37 Obeerve on CRT 


-8.06*0.66VRM8 
♦R 06*0.66 VRM8 • . 
0.06*6.06 VRMB 


a. V 90 R02 

b. RO ATT 

c. R1 

d. R2 

e. R3 


Plaehlm 

OR 

'♦00000 approximately 
♦00000 approximately 
♦00000 approximately 


i30fm 5 
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6.2.20.3 

6.2.10.3.1 


6.2.20.3.2 


The O/l Autopilot Control and SPS Ready discretes «Han bo 
applied to the 0/M interlace. 

Set the OPTICS MOOR selector on the Indicator Control panel 
to MAM. Set the OPTICS ZERO switch to OFF. 


6.2.20.3.3 Insert in K148 

a. VERB 33, BmR 

6.2.20.3.4 Observe on CRT 


6.2.20.3.5 insert in 10.46 


Flashing 

X7373 

00030 


6.2.20.3.6 Observe an CRT 

a. Y 01 

b. R1 

c. R3 

6.2.22.3.7 Insert In Kl48 


Flashing 

37777 

00031 


6.2.20.3*6 Observe an CRT 

a. Y 00 I 02 Flashing 

b. Rl 400385 

c. R2 -OO 385 

0. R3 400003 

6.2.20.3,0 Record CRT indications 


a. 00 3722 TRUHNIOif CDU DAC OUTPUT 

b. CO 3721 SHAFT CDU DAC OUTPUT 


6.2.20.3.10 Insert in 10.46 


+16. 442.12*1,02 VRMS 

-16.. £-13,18*1^00 VRMS 


a. VERB 33, 


BITB< 
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MUSSES 

REVISION LETTER 



~t .1 i 1 1 az 

RACE 


6.2.29.3.11 Observo on CRT 


S. 

V90 

1 02 

Flashing 

b. 

R1 


40036 k 

e. 

R2 


-00364 

4. 

R3 


400003 

s. 

NO ATT 


OFF 

Record CRT indications 


a. 

OG 3722 

TRUNNION CDU DAC OUTPUT 

b. 

00 3721 

SHAFT CDU DAC 

OUTPUT 

Insert In 1048 




410.12*1.00 VBftM i 
-40.12*1*00 VRM2 ; 


s. VERB 33, KlfTER 
6.2.20.3.1k Observe an CRT 


6.2.20.3.15 

6.2.20.3.16 

6.2.20.3.17 


6.2.20.3. IB 


6.2.20.3.19 


*.▼04 

N 03 

Flashing 

b. R1 


400160 

c. R2 


-00160 

d. R3 


400003 

Record CRT Indications 


a. 00 3722 

TRUNNION CDU DAC OUTRJT 

b. 00 3721 

SHAFT CDU DAC OUTPUT 

Insert In 1048 



a. VERB 33. 

ElfTER 


Observe on CRT 



a. V 99 

■ 02 

Flashing 

b. R1 


400135 

c. R2 


-00135 

d. R3 


400003 

Record CRT Indications 


a. 00 3722 

TRUNNION CDU DAC OUTPUT 

b. 00 3721 

SHAFT CDU DAC OUTPUT 

Insert In 1046 



a. VERB S3, 

ENTER 



+4.22*0*42 VRliBees 
•<23*0.42 VBMS -3 


+2* 50*0.46 VRMS 
=4:00* 0.00 VRMS 5 


ISO W 
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NUMOCR 

*f VISION LETTER 

RACE 


1 1 1 i 1 r~r~ 


6.2.20.3.20 Observe an CRT 

» 

b 
c 
d 

6.2.20.3.21 Record CRT Indications 


voo 

I 02 

Flashing 

R1 


400090 

R2 


-00090 

R3 


400003 


a. 08 3722 

b. 08 3721 


TRUNNION CTO DAC OUTPUT 
SHAFT CDU DAC OUTPUT 


**<*8*0.24 VRMS , 
-2.38*0.24 VRMS 


6.2.20.3.22 Sat the OPTICS SPEEDSwftok ontba Indicator *?on!relftotot to HL 


6.2.20.3*23 Insert in EH »8 

a. VERB 32, INTER 
6.2.20.3.2a Cbsere* on CRT 


a- V 00 

b. R1 
e. R2 
d. R3 


2 02 Flashing 

•♦00000 

400000 

400003 


6 . 2 . 20 . 3.25 While holding the Optics Hand Controller up and left (1*5*) no 
longer than 10 seconds, record CRT indications. 


a. 00 3722 TRUNNION CDU DAC OUTPUT .0*00*0,1* VRMS 3 

b. 08 3721 SHAFT CDU DAC OUTPUT >0*00*0.12 VRMS j 

6.2.20.3.2 6 Insert in 10.1*6 

a. VERB 33, WTHI 
6.2.20.3*27 Observe on CRT 


a. V 0 * 1 03 

b. R1 

c. R2 

d. R3 


Flashing 

-00090 

400090 

400003 


6.2.20.3*28 Record CRT indications 


a. 08 3722 TRUNNION CDU DAC OUTPUT 

b. 08 3721 SHAFT CDU DAC OUTPUT 


-££S0*<Ol4 VRMBs 

+2*30*0.24 VRMS S 







APOLLO GAN Specification 
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0.2.20.3.29 


f .2.20.3.30 


i.2.20.2.31 


0.2.20.3.32 


0.2.20.2.33 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER 
SPEED switch setting, carefully slew the SXT Trunnion to within +5 degrees 
of aero as indicated by the TPAC (Telescope Trunnion slaved to SXT). 

8et the OPTICS ZERO switch on the Indicator Control Panel to ZERO for 
30 seconds, then return to OFF. 

Insert in K148 

S. VERB 33, ENTER 

Observe on CRT 

a. V 00 N 02 Flashing 

b. R1 -00135 

C. R2 +00135 

d. R3 +00003 

Reoord CRT Indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -3.50+0.30 VRM8 

b. CG 3721 SHAFT CDU DAC OUTPUT +3.50+0.30 VRMS 

Insert in K148 


0.2.20.3.34 


0.2.20.3.35 


0.2.20.3.30 


0.2.20.3.37 


a. VERB 33, ENTER 
Observe on CRT 


a. 

V 00 

N 02 

Flashing 

b. 

R1 


-00160 

e. 

R2 


+00100 

d. 

R3 


+00003 


Reoord CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 8HAFT CDU DAC OUTPUT 

Insert in 1040 
a. VERB 33, ENTER 
Observe on CRT 


-4.22+0.42 VRMS 
+4.22+0.42 VRMS 


a. 

V 00 

N 02 

Flashing 

b. 

R1 


-00384 

a. 

R2 


+00384 

d. 

R3 


+00003 


fUf ho 
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.10.3.36 Record CRT indications 


a. 00 3722 

b. 00 372X 

.3.39 Insert in KLkQ 


TOUNltlOH CDU DdC OUTPUT —10. 12*1.00 VRMS 


8HAJPT CDU DAC OUTPUT 


*10.12*1.00 VRMS 


a. VERB 31, EfT» 
•3*^0 Observe an CRT 


• 3.bl Record CRT indications 


Plashing 

-00385 

400^85 

■♦00003 


a. 00 3722 

b. 00 3721 

.3.*2 Insert in CU8 


TRUKHI0R CDU EdC OUTPUT -10.11*1.00 VRMS 
8HAPT CDU DAC OUTPUT +10.12*1; 90 VRSM 


a. V 3 b 

b. y to 

c. ▼ hi 

d. 400000 
a. 400000 
f. 400000 
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GUV Test PSAAM and/or SCA 

Signal Link Nomenclature 

Requirement Uncertainty f of 


Full Scale 

CG 1020 

♦14 VDC CMC SUPPLY 

♦14.0 ± 0.4 VDC 

OH 

CG 1030 

♦4 VDC CMC SUPPLY 

♦4.00 A 0.2 VDC 

Of 

00 1040 

♦120 VDC PIPA SUPPLY 

♦120 ±6.0 VDC 

4 

0G 1051 

♦20 VDC PIPA SUPPLY 

♦20.0 ± 1.2 VDC 

oH 

0G 1052 

-20 VDC PIPA SUPPLY 

-20 ± 2 VDC 

oH 

CG 1070 

♦4 VDC CDU SUPPLY 

44.0 ± 0.2 VDC 

of 

CG 1100 

-28 VDC SUPPLY 

-27.5 ± 6.0 VDC 

of 

og mo 

2.5 VDC IN BIAS 

♦2.50*0.00 VDC 

Of 

OG 1201 

IMU 20V .8KC 1* 0* RMS 

28.00 ± 0.56 VRMS 

If 

CG 1202 

IMU 28V .8 KC 5* - 90* RMS 

26.0 ± 1.4 VRMS 

®.S3% 

CG 1203 

IMU 28V .8KC 0* RMS 

28.0 * 2.1 VRMS 

0.33% 

OG 1207 

PH DIFF IMU 5* 0*, -90* 

-00*10* 

2.3% 

m i?n 

OP'HT 20V .Birr? H O* R m 

PR. 00 ♦ 0.40 VRMS 

0*3*5 

0.33% 

00 1212 

OPTX 28V .8KC 5f -90* RMS 

26.00 ±1.48 VRMS 

OG 1220 

PH DIFF OPTX 1^ IMU if 

0* ± 10* 

2.3% 

CG 1331 

— 3*2 KC 26V SUPPLY 

28.6 ±0.56 VRMS 

1% 

OG 1336 

PH DIFF 3.2 KC 28V/CMC SYHC 

1 0* ± 10* 

2.3% 

OG 1500 

♦28 VDC IMU OPERATE BUS 

28.8 A 3VDC 

Of 

co 1510 

♦28 VDC IMU STANDBY BUS 

26.8 ± 3 VDC 

Of 

CG 1520 

+26 VDC CMC OPERATE BUS 

26.8 ± 3 VDC 

Of 

OG 1530 

♦26 VDC OPTX OPERATE BIB 

26.8 A j VDC 

Of 

CG 2001 

X PIPA SG 0/P 

5 VRMS max 

3 * 

OG 2021 

Y PIPA 3G 0/P 

5 VRMS snail 

•.23% 

CG 2041 

2 PIPA SG 0/P • 

5 VRMS max 

3f 

CG 2106 

IG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3.«% 

CG 2112 

IG IX RESOLVER 0/P SIN 

18.38 ±1.84 VRMS 048" 

2.50 

OG 2113 

1 IG IX RESOLVER 0/P COS 

19.38*1.04 VRMS # 40* 

2.5f 

OG 2117 

1 IG SERVO ERROR IN PHASE 

0.0 ± 60 av RMS ft null 

1.4% 

OG 2120 

IG TORQUE MOTOR CURRENT 

0.125 arap max during Fine 
Alignment Tbrquing 

0% 

OG 2 x 38 

MG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3.6% 

OG 2142 

MG IX RESOLVER 0/P SIN 

18.38Al.i4 VRMS §45* ‘ 
10.38A1.04 VRMS @43* ** 

2.5f 

OG 2143 

1 MG IX RESOLVER o/P COS 

2.5* 

OG 2147 

i MG SERVO ERROR IN PHASE 

0.0 -- 60 mv rms 0 null 

1.4% 

OG 2150 

MG TORQUE MOTOR CURRENT 

0.125 amp nax during 

Fine Align Torquing 

6% 

CG 2168 

OG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

1.6% 

co 2172 

I OG IX RESOLVER 0/P SIN 

18.38A1.04 VRMS §45* 

2.5f 

CG 2173 

; OG IX RESOLVER o/P COS 

10.30*1.04 VRMS #40* 

2.5f 

OG 2177 

I OG SERVO ERROR IN PHASE 

0.0 ± OOmvRMS m null 

1.4% 

OG 2180 

OG TORQUE MOTOR CURRENT 

0.125 max during 

Fine Align Torquing 

•% 

CG1042 

♦120 VDC PIPA SUP NOISE RM8 

1.6 VRMi MAX 

0% 

CG1053 

♦20 VDC PIPA SUP NOISE RM8 

1.0 VRM8MAX 

0% 

CG1071 

♦4 VDC CDU SUP NOISE RMS 

0.10 VRSM MAX 

0% 

CGI 501 

♦28V IMU OPERATE BUS NOISE RMS 1, 0 VRMS MAX 

0% 

f 

♦28V IMU STANDBY BUS NOISE RMS 1.0 VRMS MAX 

0% 

♦28V CMC OPERATE BUS NOISE RMS 2.0 VRMS MAX 

0 % 

CG1531 1 

♦28V OPTX OPERATE BUS NOISE RMS 2.0 VRMS MAX 

0% 142 rr 
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CO 2219 
CG 2220 
0G 2221 
CG 2249 
CG 2250 
CG 2251 
CG 2279 
00 2200 
0G 2281 
00 2300 
CG 3011 
CG 3021 
CG 3117 
CG 31lB 
CG 3140 
CG 3145 
CG 3150 
00 3155 

CG 3160 
CG 3170 
CG 3721 

00 3722 

CG 4300 
CG 6020 
CG 6021 
OG 2301 

CO 1021 
CO 1031 


Nomenclature 

PITCH ATT ERROR - CDU DAC o/P 
IG CDU FINE ERROR 
IG CDU COARSE ERROR 
YAW ATT ERROR-CDU DAC 0/P 
MG CDU FINE ERROR 
MG CDU COARSE ERROR 
ROLL ATT ERROR-CDU DAC 0/P 
00 CDU FINE ERROR 
OG CDU COARSE ERROR 
PIPA TEMPERATURE 
^ TRUNNION CDU FINE ERROR 
SHAFT CDU FINE ERROR 
SXT SHAFT SERVO ERROR IN PH 


GW Test 
Requirement 


PSAAM and/or SCA 
Uncertainty % of 
Full Scale 


5.06 ± 0.5 VRMS 4 17* 
0.0 t 0.07VRMS 4 null 
0.0 ± 0.68 VRMS 4»ull 
5.06 ± 0.5VRMS 4 17* 

0.0 t 0.07VRMS 4 null 
0.0 ± 0.68VRMS 4 null 
5.06 t 0.5VRMS 417* 

0.0 t 0.07 VRMS 2 null 
0.0 ± 0.68 VRMS 
130.8*1•f* F Operate Mode 
0.0 t 0.U7VRMS 4 null 
0.0 t 0.07VRMS 4 null 
2 VRMS aax 


SXT TRUNNION SERVO ERROR IN FHA3E 2 VRMS -ex 1.1% 

SXT SHAFT TACH o/P 3.1 ± 1. AYR MS • R| Rale 1.1% 

SXT SHAFT MTR CONTROL WINDING *0.50 to #4.30 VRMS Med Ratal. 1% 

SXT TRUNNION TACT O/P 3*3 * 1.3VRMS 4 Hi Rate 1.1% 

SXT TRUNNION MTR CONTROL WINDING +0.25 to* +2.QO VRMS 1.1% 

Med Rate 


SCT SHAFT TACH O/P 
SCT TRUNNION TACH O/P 
SHAFT CDU DAC O/P 
^ TRUNNION CDU DAC O/P 
- CMC TEMP 

PI PA CAL MODUIZ TEMP 
IMU 800 cpe 5% TH4P (fSA) 
IRIG TEMPERATURE 

♦14V CMC SUPPLY NOISE RMS 
♦4 CMC SUPPLY NOISE RMS 


3*3 * 1.3 VRMS 4 Hi Rate 1.1% 

0.35 * 0.35 VRMS 4Hi Rate 1.1% 

10.12*1. 00 VRMS 417 * 1% 

10.12* 1, 00 VRMS 4 17* 1% 

§7. 5*42.5*F 0.23% 

72.5*27.5!F 0.23% 

90*30*F . • 0% 

13> t 2 . 5 *F in Operate 2% 

0 . t VRMS Mi 0% 

0.2 VRMS max 0 % 


PSAAM OUTPUT fte the eouroe of link 1 signals 
SCA OUTPUT to the source of link 2 eignala. 


USlW 
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ADDENDUM I 

SCOPE: The following changes are required to make ND1002325 applicable as GAN System 
technical support documentation for C8M 101. 

Addition I. Add paragraph 8.1.1.7 as follows: 

•. 1* 1.7 Data from the on-board tape reoorder shall be made available and the 

following signals verified: 

a. IG TORQUE MOTOR CURRENT (CG 2120) shall be less than 
0.125 amp max. 

b. OG TORQUE MOTOR CURRENT (CG 2180) shall be less than 
0.125 amp max. 

8 f MG TORQUE MOTOR CURRENT (CG 2150) shall be less than 
. 8.128 amp max. 

Addition 2. Paragraph 8.2.1.5.8, change the last sentence to read as follows: 

On the Event Reoorder verify that the IMU HTR Current Switch discrete 
(CG 2S02 Link 2) is on and that the IMU Blower Current discrete (CG 2308 
Link 2) Is OFF over the last 2 hour period (oeeasioaaUy discretes may cycle). 

Addition 3. Add paragraph 8.2.4.8.1 as follows: 

8.2.4.8.1 On the analog reoorder verify that (CG 1211 link 2, OPTICS 28V 800 cpe 
1% 0 deg) RMS voltage is 28.0e0.08 VAC. 

Addition 4. Add Paragraph 8.2.20.2.5.1 and 8.2.20.2.32.1 as follows: 

8.2.20.2.5.1 Verify on the analog reoorder the followii* signals: 

S. CG 2278 Link 2 ROLL ATT ERROR - CDU DAC OUT 
T5.08e0.88 VRM8 

b. CM 2218 Link 2 PITCH ATT ERROR - CDU DAC OUT 
-5.08e0.88 VRMS 

C. CG 2248 Link 2 TAW ATT ERROR - CDU DAC OUT 
T5.08e0.88 VRM8 

8.2.20.2.32.1 Verify on the analog recorder the following elgaafts: 

a. CG 2278 Link 2 ROLL ATT ERROR - CDU DAC OUT -8.88n8.88 VRMB 

b. CG 2218 Link 2 PITCH ATT ERROR - CDU DAC OUT T5.S8e0.88 VRMS 
C. CG 2248 Link 2 YAW ATT ERROR - CDU DAC OUT -8.88W8.88 VRMB 


rO«M MIM-M-I M*. M4 
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Addition 5. Paragraph 6.1.2.1., add new Paragraph 6.1.2.1.5 aa follows: 


6.1.2.1.5 


Addition 6. 


6.2.3.1. IS 


Addition 7. 


Addition 8. 


6.2.3.1.2 


Addition 9. 

6. 2 . 5 . 1.2 


Data from the on-board tape recorder shall be made available and the 
following signals verified. 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

e. VIB NB YAW (CG 6003) 

Replace Paragraph 6.2.3.1.13 with the following: 

30 minutes after switching from Standby mode to the Operate mode record 
the IRIG temperature. The recorded IRIG temperature shall be within 
0.5 deg F. of the Operate stabilised IRIG temperature determined below. 

Add the following sentence to Paragraph 6.2.3.1.14: 

Record the Operate mode stabilized IRIG temperature. The Operate mode 
stabilised DUG temperature shall be 135*2.5* F. 

Paragraph 6.2.5.2.16. add the following to Table VI: 

14 CG 2301 DUG TEMPERATURE 

Paragraph 6.1.1.6. add Item T as follows: 

f. The TRACKER switch on G4N Indicator Control Panel shall be set to 
OFF. 

Replace Paragraph 6.2.3.1.2 with the following: 

Using the OPTI08 CONTROL STKK and a Convenisi* CONTROLLER &PEED 
switch setting, carefully slew the SXT Trunnion to within ♦! degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Switch and 
selectors on the GAN Indicator Control Panel shall be set as follows. 

; !. • t_. Ci;i t *. U> VI<\ VL L 

a. OPTIC8 MODE to ZERO , 

b. CONTROLLER COUPUNG to DIRECT: X? 

0. CONTROLLER SPEED to MED r t iti 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Replace Paragraph 6.2.5.1.2 with the following: 

Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
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Addition 10. 
9.2.6.2.1 


Addition 11. 
6.2.6.3.6 


Addition 12. 
6.2.9.23 


following twitches on the GAN Indicator Control Panel to the positions 
designated. 

a. OPTICS MODE to ZERO 

b. CONTROLLER MODE to DIRECT 
C. CONTROLLER SPEED to LO 

d. TELESCOPE TRUNNION to 8LAVE to 8XT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Replace Paragraph 6.2. S. 2.1 with the following: 

Using the OPTICS CONTROL STICK and a oomrenient CONTROLLER SPEED 
switch setting, careftiily slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TP AC (Telesoope Trunnion slaved to SXT). Set or 
verify the following GAN Indicator Control Panel switches to the position 
indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to ZERO 

e. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED to LO 

S. TELESCOPE TRUNNION to SLAVE to SXT 

£.. RETICLE BRIGHTNESS to minimum brightness position 

Replace Paragraph 6.2.5.3.6 with the following: 

Uaing the OPTICS CONTROL STICK and a convenient CONTROLLER 8PEED 
switch setting, careftiily slew the 8XT Trunnion to within +5 degrees of aero 
as indicated by the TPAC fTeleecope Trunnion slaved to SXT). Insure that 
the following switches are act to the positions indicated: 

a. CONTROLLER COUPLING to DIRECT 

b. OPTICS MODE to ZERO 

C. TELESCOPE TRUNNION to SLAVE to SXT 

d. TRACKER to OFF 

e. CONTROLLER SPEED to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

Replace Paragraph 6.2.9.23 with the following: 

Usta* the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftiily slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telesoope Trunnion slaved to SXT). Set the 
OPTIC8 MODE switch on the Indicator Control Panel to ZERO. Wait 16 
seconds. Set the OPTICS MODE switch to CMC. 


US 
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Addition 13. 


6.2.10 


6.2.10.1 


6.2.10.2 


6.2.10.3 


6.2.10.4 


6.2.10.5 


Replace Sections 6.2.10 through 6.2.13 with the following: 

Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been Interrupted. If system 
operation has been Interrupted perform 6.2.5.2 Torn On Procedure 
before proceeding. 

INITIALIZATION 

8et the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0*3.0 VDC. Verify that the OPTX 28V 800 cps 1% aero <CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence Into K-148. Press tile ENTER pushbutton 
after each entry. 

S. VERB 41, NOUN 20, ENTER 
b. +00000, ENTER 
O. +00000, ENTER 
d. +00000, ENTER 

Insure the following switches on the GAN Indicator Control Panel 
are set as follows: . 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU's by entering VERB 16 NOUN 55 
Into K-148. Press the ENTER pushbutton. 

DtiiV the OPTICS CONTROL STICK tatf asotoreaiedl CONTROLLER SPEED 
switch settle, careftiily slew the SXT Tnumton Is within +6 degress sf 
i*ro as inchested by the TP AC (Teleeoope Trunnion slaved to SXT). 8et 
the OPTIC8 MODE switch on the GAN Indicator Control Panel to ZERO. 

Walt 15 eeoonds; Verify the Opttoa have naroed properly by observing 
the tallowing os R1 and R? of the DSKT. ; .) 

a. Rl • +0. Off +0.02* , -6.63* (Shaft Angle) 

b. R2 ■ +0.000* +0.006* 9 -0.007* (Trunnion LOS Angle) 


. - 14T 
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6.2.10.5.1 


6.2.10.5.2 


6.2.10.5.3 


6.2.10.6 


6.2.10.7 


Enter the following 

VERB 01 NOUN 10, ENTER 
00033, ENTER 
Verify R1 - XXX6X 

Set the OPTICS MODE twitch to CMC. Enter the followii*! 

ENTER 

00033, ENTER 
Verify R1 - XXX5X 

Set the OPTICS MODE twitch to MAN. Preet the KEY REL pushbutton 
on the D8KY. 

OPTICS BACKUP MODE TEST 

Tntert the Inflight Toot (V3660140S) Into the Trunnion Tool input and 
erigage drive mechaniam (button oat). Verify that the trunnion tnrna 
by vitwiig the movement through the SCT eyepiece while turning the 
tool until the TP AC reade '*'5 deg. Remove the tool from the trunnion 
tool input. 

Ineert the Inflight Tool (V36601405) into the Shaft Tool input and engage 
die drive mechaniam (button out). Verify that the Shaft turne by viewing 
the movement through the SCT eyepiece while turning the tool ao that the 
ehaft movea through an angle from 0" to +3 to -3 to 0 aa indicated oe the 
ehaft TP AC. Disengage the abaft drive mechaniam (button in) and remove 
the tool. 


m 
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6 .2.10. t 

> Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verity 

that the Trunnion Turns by viewing the movement through the SCT eye¬ 
piece while turning the too! so that the trunnion moves from +5* to -5* 
and back to sero as indicated on the Trunnion TPAC. Disengage the 
trunnion drive mechanism (button in) and remove the tool. 

6 .2.11 

Optics Coordinate Transformation Control Test 




NOTE: Prooeed with this test if 6. 2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2 .5.2, 

Turn On Procedure before proceeding. 


INITIALIZATION 

* 



6 .2.11.1 

Set/Verity the G/N POWER-OPTICS switch on the LEB Lightly Control 

Panel to OPTIC8. Verify that +28 VDC OPTICS OPERATE B4 8 (CG 1530) 
is +28.0*3 VDC. Verify that the OPTX 28V 800 ops 1% sero (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashii* on the CRT. 

6 .2.11.2 

Enter *hs following into the K-8tart» Press the ENTER pushbutton 
after each entry: 



a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

S. +00000, ENTER 
d. +00000, ENTER 



6 .2.11.2 

Verify and/or set the following switches on the GIN Indicator oontrol panel 
to the position indicated. 


a. TELESCOPE TRUNNION to 8LAVE to SXT 

b. CONTROLLE R COU PUNG to DIRECT 
o. CONTROLLER 8PEED to HI 



6.2.11.4 

Set up the analog recorders to monitor the following measurements. 



a. CG 3170 SCT Trunnion Tachometer Output 



6 .2.11.5 

Enter the following into the Restart to monitor the OPTICS CDU's. 



VERB 16 NOUN 55, 

press ENTER 


14trr 
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Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
■witch setting* careftilly slew the SXT Trunnion to within +5 degrees of aero as 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch on the 04N Panel to ZERO. Wait 15 seconds. Return the OPTICS 
MODE switch to MAN. 

RESOLVED MODE PHASING AND IMAGE RATE TEST 


Using die Optics Control Stick, drive the Optics until R1 ■ +225.00 and 
R2 - +10.000 on the CRT and the DSKY's. 

Set the CONTROLLER COUPLING switch on the GAN Panel to RSLV and 
CONTROLLER SPEED switch to MED. 

Position the movable optics target such that it is centered on the SCT 
reticle pattern, then start the analog recorders at a chart speed of 10 mm/ 
second. 

Qnlekfy displace the Optics Control Stick 45+10 degrees in the upper right 
hand quadrant while sighting on the optics target through the SCT eyepiece. 
The targetahailappear to move in the upper right field of view of the SCT at 
45+10 deg. When target tear as the SCT upper right field of view press MARK 
pushbutton and immediately record the shaft angle as displayed on R1 of the 
D8KY. The recorded shaft angle shall be +225+10.00 degrees. 

Mop the analog recorder and measure the elapsed time between the initial 
and the final signal null conditions for the Trunnion measurement. The 
elapsed time shall be +19 to +32 seconds. 

CSM AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

Set the CONTROLLER COUPLING switch to DIRECT. Again uslig the 
Optics Control Stick, drive the optics until R1 » +225.00 and R2 * +10.000. 
Set the CONTROLLER COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece, displace the 
Optics Control 8tlck hilly to the right. Verify that the target image appears 
to move in a straight line horizontally to the right and release the Optics 
Control Stick when the target image reaches the edge of the SCT field of 
view. 


Enter VERB 34 in the D6KY. Press the ENTER pushbutton. 


i 
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6.2.11.16 Using the OPTICS CONTROL STICK sad s convenient CONTROLLER SPEED 

switch setting, eareteUy aUsr toe SXT Trunnion Id within ♦§ degrees of aero ss 
'' • indicated by the TPAC (Tel s s s o p s Trunnion slaved lo SXT). Set the CONTROL¬ 

LER COUPLING swttoli oa (he am Panel to DIRECT. Ret 9s OPTICS MODE 
switch to ZERO. After 15 seooeds. return the switch to MAN. 

NOTE: If optics testily will not continue, set the O/N POWER-OPTICS 
switch on the LEB Lighting Control Panel Is OFF. 

6.2.12 Optics Functional Test 

Proceed with this test if 6.2.9 Operate Power On Test, or 6.2.5.2 Turn-on 
Procedure has been performed and system operation has not been interrupted. 

If system operation has been interrupted, perform 6.2.6.2, Turn On 
Procedure, before proceeding. 

NOTE: This test requires the use of the GAN Installation Qualification 
Fixture A23-097 mounted on Optics Supporting Fixture A14-135. 

Incurs that the qualification fixture haa been properly aligned and 
that both Autosets are visible through the SXT St LOS before pro¬ 
ceeding. Insure that lamp power is available to the qualification 
fixture and to the Portable Lamp Assembly. 

6 .2.12.1 Set/verify the G/N POWER OPTICS switch on the LEB Llghtiiy Control Panel 
to OPTICS. Set TRACKER switch to OFF. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8*3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX *8V 800 ops 1% 0 ph not flashily on CRT. 
e. CG 1212 OPTX 800 cpe 5% -90 ph not flashily on CRT. 

6 . 2.12. 2 Enter the following sequence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

6 .2.12.3. ; Insure that the optica oontrol switches on the GAN Indicator Control Panel 
are aet as follows: 

a. OPTIC8 MODE to MAN 

b. CONTROLLER SPEED to LO 

C. CONTROLLER COUPLING to DIRECT 

i. TELESCOPE TRUNNION to SLAVE to SXT 
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€.2.12.4 

4.2.12.9 

9.2.12.9.1 

9.2.12.9.2 


4.2.12.9.2 

4.2.12.4 

4.2.12.4.1 

4.2.12.4.2 

4.2.12.4.2 


Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER 8 PE ED 
switch settii^, carefully slew the SXT Tnumion to within +9 degress to aero 
ss Indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. After 19 seconds return the switch to 
MAN. 

Resolution Checks 

Sight throegb the SXT eyepiece. Using the Optic Control Stick, adjust 

the SXT to obtain the best reflected field of view of the 9-Inch autooollimator 

reticle engraving at the center of the field of view. 

Note that the autooollimator reticle ooetains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 19, 

19, 7, 9 , 2 ) which Indicates the angle subtended by one line and one space. 
View each set o i lines to determine the lowest numbered set la which 
resolution between lines (ability to distinguish separate distinct lines within 
a set) oaa be made. Reoord the number associated with that set of lines. 

The SXT resolution shall be at least 10 aro-eeoonds at the oeater of the field 
ef view. 

Repeat 4.2.12.9.1 and 4.2.12.9.2 using the 8CT and the SCT resolution 
chart. The SCT shall have a resolution of at least 2 aro-mUnites at the 
sealer ef the field of view. 

Stare Telescope Mode Checks 

Rsaer VERB 14 NOUN 95 into the K-Start, prose dm ENTER pushbutton. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
swtteh setting, earefcliy slew the SXT Trunnion to within +9 degrees of aero 
as Indicated by the TPAC (Telsn o o p s Trunnion slaved to SXT). 8et the 
OPTICS MODE switch on the Control Indicator Panel to ZERO. Watt 19 


Reoord the SCT Shaft and Trunnion angles as indicated by the TPAC and 
the Shaft and Trunnion CDU angles as indicated in R1 and R2 of the D8KY. 
The difference between the TPAC shaft angle and the Shaft CDU ar«le shall 
he so. 11 deg or leas. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be *0.22 deg or less. 
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6.3. 12.6.4 


6.2.12.6.8 


6.2.12.6.6 


6.2.12.6.T 


6.2.12.6.8 


6.2.12.6.6 


6.2.12.6.10 


6.2.12.6.11 


6.2.12.6.12 


Place the OPTICS MODE switch to MAN. Uaii* the Optics Control Stick 
drive the SXT Shaft and Trunnion CDU’s until HI - 035.00*0.10 deg and 
R2 a +35.000*0.100 deg, settii* the CONTROLLER SPEED switch to LO 
as the angles are approached. Press the MARK pushbutton and steal tenuously 
record the Shaft and Trunnion angles as indicated by the TPAC. Record R1 
and R2. The difference between the TPAC Shaft angle and Shaft CDU angle 
shall be *0.11 deg or less. The difference between the TPAC Trunnion angle 
and Trunnion CDU angle shall be *0.22 deg or less. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER 8PEED 
switch setting, carefully slew the SXT Trunnion, to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to 8XT). Set the 
OPTIC8 MODE switch to ZERO. 

Set the TELESCOPE TRUNNION switch to SLAVE to SXT position. 

Remove the plug from the base of (he SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographer hood 
over the optics head and retroreflecting prism. 

Sight through the 8CT eyepieoe and provide direction to personnel outside 
spacecraft for positioning the Retroreflecting Prism, Model NO. A23-200, to 
span between the 8XT LLO0 and 8CT LOS such that the illumination from the 
back-light filament is clearly vis foie at the ouster of the field of view. Prism 
must be held in this alignment position until completion of step 6.2.12.6.11. 

Remove the Portable Light from the adapter on the SXT eyepieoe and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. 

An enlarged projected image of the SCT reticle should be visible for alignment 
comparison with the SXT reticle. Note the vertical displacement of the SCT 
horiaontal reticle line from dm eentnr of the SXT reticle. Make as eatimnto 
of this displacement, expres s e d as a percentage of the total distance from SXT 
reticle center to edge of field of view. Record, noting direction above or 
below center. For inetanoe, the outer esde of the SXT reticle llnee are 6% 
from center. Displacement shall be lose than 50% (bar must be closer to 
center than to edge of field of view). 

Set the TELESCOPE TRUNNION switch to 0* position. 

Again direct the light beam Into the SCT eyepiece while sighting into the SXT 
eyepieoe as in Stop 6.2.12.6.6. Place the OPTICS MODE switch to MAN and 
observe the vertical displacement of the SCT horiaontal reticle line from the 
eenter of the SXT reticle. Make an eetimmto of this displacement, expressed 
as a percentage of the total distance from SXT reticle oenter to edge of field 
of view. Reoord, noting direction above or below oenter. Die placement shall 
be leas than 50%. 

Remove the Retroreflecting Priam. 
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6.2.12.6.18 
6.2.12.6.14 


6.2.12.6.15 


6.2.12.6.16 
6 .2.12. T 


6 .2.12.7.1 


6.2.12.7.2 


6.2.12. 7.2 


6.2.12.2.4 


6.2.12.7.8 


6.2.12.7.6 


6.2.12.7.7 


6.2.12.7.6 


6.2.12.7.6 


RepliM the Portable light hi the adapter oa the EXT eyepiece. 

While sighting into the 8CT eyepieee, eel the TELESCOPE TRUNNION 
switch to 26* and observe that the reeolutloa pattern mounted outside the 
spacecraft appears to move downward from the center of the field of view 
to the aero reticle marking that is 26* below the oenter of the Held of view. 

Reoord the TPAC Trunnion Angle. It shall he 26.00*0.22 deg. 

Set the TELESCOPE TRUNNION switch to SLAVE to 8XT. 

8 XT Parallelism Theta 

Using the Optics Control Stick drive the 8XT SILOS Trannion to ♦IS. 000* 

02* as ind icated In R2 of the DSKY. Maintain a Shaft CDU angle of 000.00 
60.10 degrees as indicated by R1 of the DSKY. 

Sight through the 6-inch antooolllmator eyepiece and *dN*t the measurement 
knob to super impose the 8XT LLOS horiaoatal reticle image upon the sutoooi- 
limstor horiaoatal filar. Reoord the sutoooUlmetor reading. 

R epe at 6.1.12.7.2 twice. Calculate and record the averag e of the three 
aatooollimator readings. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within >6 degrees of aero 
as Indicated by the TPAC (Telesoope Trunnion slaved to 8XT). Set the 
OPTICS MODE switch to ZERO* 

Again sight through the 6-inch antoeoilUnder t y op l aaa and adjut the measere- 
ment knob to bring the 8XT SILOS horiaontal reticle and satoooilimator 
horiaoatal filar images to ooinoidc. Record the antooollimator readtag. 

Repeat 6.2.12.7.8 Mon. Calculate and reoord the average of the three 
autooollimdor readings. The average value obtained here shell not differ 
from that obtained la 6.2.12.7.3 by more than 10 are-seoonde. 

Set the OPTICS MODE switch to MAN. Usiift the Optics Control Stick drive 
the SXT Trunnion angle to 85.00*6 degrees ee indicated on R2 of the DSKY. 

Sot the CONTROLLER 8PEED switch to LO and drive the SXT Trunnion to 
+00.000 degrees *0.100 degree as indicated on R2 of the DSKY. Insure that 
the 8XT Shaft angle remains <* 000.00*0.10 degree aa Indicated by R1 on 
the DSKY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the Optics 
Control Stick to adjust the SXT Trunnion angle until the two horiaontal reticle 
lines are coincident. Reoord the Trunnion CDU angle displayed la R2. The 
Trunaloa CDU angle ahaU be 60.000*0.10 degrees. 

Remove the Portable Light Assembly and Adapter Assembly from the 
base of the SXT eyepiece. Replace the SXT ey epiec e plug. 
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«.2.12.1 


6.2.12.8.1 


6.2. 12.8.2 


8.2.12.8.2 


6.2.12.8.4 


6.2.12.8.6 


6.2.12.8.6 


6.2.12.8.7 


6.2.12.8.8 


6.2.12.8.8 


6.2.12.8. IQ 


6.2.12.8.11 


6.2.12.8.12 


NOTE: If optica testing will not continue, act the G/N POWER-OPTICS 
ewitch on the LEB Lighting Control Panel to OFF. 

Shaft and Trunnion Foeittonal Accuracy Cheeka 

Uaing the OPTIC8 CONTROL STICK and a convenient CONTROLLER 8PEED 
ewitch setting, careftilly alew the SXT Trunnion to within +5 degrees of aero 
aa indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO* After 15 seconds, return the selector to 
Manual. 

Enter VERB 16 NOUN 56 into the K-Start. Press the ENTER pushbutton. 

Sight through the SXT. Using the control stick align the SXT 8LOS with 
optical Target No. 1 on the GAN Installation Fixture Model A23-097. Set the 
CONTROLLER 8PEED switch to LO as the target is approached. When the 
target star is oentered in the SXT reticle, press the MARK pushbutton and 
simultaneously record the Shaft and Trunnion, angles from ths TPAC. Then 
record the value of R1 and R2 displayed on ths CRT. 

Sight through the SXT. Using the control stick align the SXT SL06 with 
Optical Target No. 2 on A23-097. Set the CONTROLLER SPEED switch 
to LO as the target is approached. 

When the target star is oentered in the SXT reticle, press the MARK push¬ 
button and simultaneously record the Shaft and Trunnion aisles from the 
TPAC. Then record the value of R1 and R2 displayed on the CRT. 

Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTIC8 MODE switch to ZERO. After 16 seconds set the switch to CMC. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pusMmtton. 

Enter the value recorded from R1 in 6.2.12.8.3 into the K-Start. Press 
the enter pushbutton. 

Enter the value recorded from R2 in 6.2.12.6.3 into the K-Start. Press 
the ENTER pushbutton. 

Sight through the SXT. The 8LOS should be oentered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
ths Shaft and Trunnion Angles from the TPAC. The difference be t w e en these 
values and the corresponding values recorded in 6.2.12.8.3 shall be less fom 
0.25 degrees. Reoord the difference. 

Enter VERB 41 NOUN 56 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from R1 in 6.2.12.8.5 into ths K-Start. Press 
the ENTER pushbutton. 
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«. 1 . 12 . 8.13 

8.2.12.8.14 

8.2.12.8.18 

8.2.12.8.18 

8.2.13 

8.2.12.1 

8.2.12.2 

8.2.13.8 

8.2.13.4 


Enter the mine reco rde d from R2 In 8.2.12.8.8 into the K-Start. Preea 
the ENTER pushbutton. 

Sight through the SXT. The 8LOS should be oentered on Optical Target No. 2 
{within a circle defined by the outer ends of the SXT reticle linen). Reeord 
the Shaft and Trunnion Angles from the TPAC. The difference between 
these values and the corresponding values r eo o r d ed hi 8.2.12.8.6 shall be 
less than 0.26 degrees. Reeord the difference. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of aero as 
Indleated by the TPAC (Telesoope Trunnion slaved to SXT). 8et the OPTICS 
MODE switeh to ZERO. After 18 seconds return the switch to MANUAL. 

Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pusMxitton. 

Enter +00000 Into the K>8tart 3 times. Press the ENTER pushbutton after 


Option Slew Rate Test 

NOTEs Perform Master Initialisation 8.2.8.3 before prooeedh^. 

Set/verify the G/N POWER-OPTICS switeh on the LEB Lightti* Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CB 1530) Is 
+28.0*3.0 VDC. Verify that OPTX 28V 800 eps 1 % sere (CG 1211) and OPTX 
28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 8et TRACKER 
•witch to OFF. 

Enter the following sequence fade K-148. Press the ENTER pusMmtton 
after each entry. 

a. VERB 41 NOUN 20,ENTER 

b. +00000, ENTER 

C. +00000, ENTER 

d. +00000, ENTER 

Verify and/or set dm following switches on the GAN Indicator Control Panel 
to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to EXT 

b. CONTROLLER COUPLING to DIRECT 
S. CONTROLLER SPEED to HI 

Monitor MARK Command by enteric VERB 08 NOUN 58 into K-148. 

Press the ENTER pushbutton. 
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TRUNNION BLEW RATE - » SPEED 


6.2.13.5.1 


6.2.13.6 


Uotaf the OPTICS CONTROL STICK and a eonvenlent CONTROLLER 8PEED 
awtudi setting, carefully slew the 8XT Trunnion to within +5 degrees of aero 
a* indicated by the TPAC (Telescope Trunnion slaved to 8XT). Set the OPTIC8 
MODE switch on the QSKIndfteator Control Panel to ZERO. Wait 16 seoonfe. 
Set the OPTICS MODE switch on the GftN Indicator Panel to MAN. 

During the Trunnion Slew Rate Test ID Speed, monitor and verify the 
following signals on the CRT. 

a. 8XT TRUNNION TACH O/P (CG 3150 LINK 2) shall be 3.3*1.2 VRMS 

b. 8CT TRUNNION TACH O/P (CG 3170 LINK 2) shall be -0.85*0.35 VRMS 
NOTE: Read and understand step 6.1.13.6 before proceeding. Do not M4 

* Control Stick at upper limit more thaa.10 seconds, or aneead a trunnien aigfta 

of 85 deg r ee s . *n;xei li wvyv r.'-m pi*n ip or exo**? % 

While slewing the optics, record the SXT TRUN SERVO error (CG 3118): 
it shall be between -0.25 end 2.0 VRMS. 

Push and hold tbs Optics Control Stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Approximately 5 seconds after 
the first MARK, again press the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp la lighted. Press the KEY RELEASE 
and immediately record the display in R2 and R3 within 2 seooncto (before 
display changes). The data displayed is in the following form: 

t. R2 - *XX. XXX (Trunnion LOS angle in deg) 
b. R3 - +XXX.XX (Time in seoonds) 

After the display has changed, again reoord the values of R2 and R3. 

Perform foe following calculations: 

NOTE: In performing calculation b. below, and in similar calculations 

throughout this test procedure, the following shall be noted and taken 
into account. It is possible that the second R3 reading may be 
smaller than die first reading. If so, add an overflow time value 
of 163.84 sec to the second reading and then subtract the first 
reading. In order to obtain A time as the difference of the two R3 
readings. 

a. Difference between R2 displays (A trunnion »ngi») 

b. Difference between R3 displays * _ _ __(A time) 

AJSjnnlon angle „ . ~ 

A time - - 

The Trunnion 81ew Rate shall be 10*2 deg/sec. 


FOMM MIF-N-I MV. 
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SHAFT SLEW RATE - HI 8PEED 

6. S. 13.9 Ualag the OPTK8 CONTROL STICK and a convenient CONTROLLER SPEED 

twitch aetting. carefully Blew the 8XT Trunnion to within +5 degrees of aero 
a* indicated by ft* TPAC (Telescope Trunnion lined to SXT). Set ft* OPTICS 
MODE switch tw ZERO. Waft 15 seconds. Set the OPTICS MODS ewSeh to 
MAN. Monitor MARK Con maud by enterfa* VERB 06 NOUN 56 in K-146. 
Press the ENTER pushbutton. 

6.2.1$. 6.1 taring the Shaft Slew Rate Test - Hi Speed, monitor and verify the . 
following signals on the CRT. 

a. SXT SHAFT TACH O/P (CO 3140 Link 2) shall he 3.161.3 VRMS 

b. SCT SHAFT TACH O/P (CG 3160 Link 2, shall be 2.3*1.3 VRMS 

NOTE: Read and understand step 6.3.13.9 before proceeding. Do not 
hold Control Stick at right limit for more then 10 seoonda, or exceed a. 
shaft angle of 250 degrees, a- *•>: 

6.2.13.9 While slewing the optics, record the SXT SHAFT 8ERVO 

error (CG 3117); It shall be between -0. 25 and -2.0 VRMS. 

6.2.13.9 tash and hold the Optics Control Stick to its right limit. 

Approximately 2 seconds later press the MARK pushbutton. 

Approximately 5 seconds after the first MARK, again press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp la lighted. Press the KEY RELEASE and immediately record the 
display In R1 and R3 within 2 seconds (before display changes). The 
date displayed is in the following form:. 

a. R1 ■ aXXX.XX (shaft angles in deg) 

b. R3 - +XXX.XX (time in seconds) 

After the display has changed, again reoord the values of R1 and R3. 

6.2.13.10 Perform the following calculations: 

a. Difference between R1 displays •_._(^ shaft «*le) 

b. Difference between R3 displays-_._time) 

dehaft angle 
°- Atlm. 


The Skift an Rat. ah^l b. 1 *. MS. • deg/Me. 


FORM MIM-M-I M». 
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6.2.13.11 


6.2.12.12 


6.2. IS. 13 


6.2. IS. 14 


TRUNNION SLEW RATE - MED SPEED 

Using tne OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the 8XT Trunnion to within >5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to 8XT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPT1C8 MODE switch to 
MAN. Set the CONTROLLER SPEED switch to MED. Monitor MARK 
by entering VERB 06 NOUN 56 in K-148. Press the ENTER pushbutton. 

NOTE: Read end understand 6.2. IS. 12 before proceeding. Do not hold 
control stick at upper limit for more than 20 seconds. 

Record the 8XT TRUN MTR control winding (CG 3155) 

and 8XT TRUN TACH (CG 3150) signals on the CRT while slewing the 
optics. CG 3155 shall be +0.26 to +2.00 VRMS, and CO 3150 shall 
be v0. SS to. IS VRMS. Push and hold the Optics Control Stick to its upper limit. 
Approximately 2 seconds later press the MARK pushbutton. Approximately 5 
seconds after the first MARK, again press the MARK pushbutton, release the 
control stick, and verify that the KEY RELEASE lamp is lighted. Press tbs 
KEY R E LE A SE and immediately record the display in R2 and RS within 2 
s e con d s (before display changes). The data displayed is in the following form: 

a. R2 ■ eXX. XXX (trunnion LOS angle is deg) 

b. R3 - +XXX.XX (time in seconds) 


After tne display has changed, again record the values of R2 and RS. 
Perform the following calculations: 


a. Difference between R2 displays (A trunnion angle) 

h. Difference between R3 displays •.... (A time) 

A trunnion ancle 

°* Ttti. 

The Trunnion Slew Rate shall be 1.0*0.2 deg/sec. 

SHAFT SLEW RATE - MED 8PEED 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the 8XT Trunnion to within 45 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPT1C8 
Mode switch to ZERO. Wait 16 seconds. Set the OPTIC8 MODE switch to 
MAN. Monitor MARK Command fay entering VERB 06 NOUN 56 in K-14S. 
Press the ENTER pushbutton. 

NOTE? Read and understand 6.2.13.16 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 


Page lit 




6.2.13.15 


5.2.13.16 


6.2.13. IT 


6.2.13.17.1 


6.2.13.16 
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Record tha 8XT SHAFT 1ITR control winding (CO 3146), 
and SXT SHAFT TACH (CO SMOfsignals on tAaCRT eWle- T At -,*/■ 
slewing the npttes. GO 3166 nhall be +0.60 to +4.00 VRMS, sod . .. ■*>, a, « 
OQ 3146 wkmU As 6.S3*§. MB VRMS. PM and Sold tie Optite Control Stick to 
tie right Urn*. S p p mvl Mi s ty 1 seconds inter press tn MARK pumfontten. 
%"«UM 6 -M eftsr tAe first MARK, again pr*ss the MARK pMb- 
butten, Man Me control stick, end verify ttiet tee KEY RELEASE i — u 
lighted. Free# tAe KEY RELEASE aed Immediately record lAe display ia Ri 

eAd R3 wtthta 2 ee n ee d s ftoiors display changes^ TAe dtua displayed la ia the 

following form; 

a. Rl ■ AXXX. XX (ehaft angle ie deg) 

b. R3 ■ ♦XXX. XX (time la seconds) 

After display haa changed, again reoord the values of Rl and R3. 

Perform the following oalonlatlone: 

a. Differenoe between Rl diaplaya ■ ___*• __ (A ahaft ai^le) 

b. Differenoe between R3 displays • ~~~ • (A 

A ahaft anale — • —— 

•* "AtiJ 


i The Shaft Slew Rale ehali be 2.0A0.4 deg/aeo. 

TRUNNION SLEW RATE - LO SPEED 

Uelng the OPTICS CONTROL STICK and a ooovenlsat CONTROLLER SPEED 
■witch netting, oarefolly alew the SXT Tnumion lo within +6 degreee of aero 
aa Indicated by the TPAC (Teleeoope Trunnion slaved to SXT). Set the OPTICS 
MODE ewitch to ZERO. Wait 15 eeeonde. Set the OPTICS MODE ewiteh to 
MAN. Set the Controller SPEED ewiteh to LO. Monitor MARK Command by 
entering VERB 05 NOUN 56 in K-146. Preea the ENTER pushbutton. 

IMring the Trunnion Slew Rato Tael-Le S p e e d, monitor and eerily the 
following signal on the CRT. 

a. TRUNNION CDU FINE ERROR (CG 3011 I Jsh 2) A. 07 VRM8 MAX 

NOTE; — 1 —*— 1 * * It bnfnre prertedliM Be dot hold 

oontrol stick at upper limit for more than 30 seconds. 

Push and hold the Optioe Control Stick to its upper limit. Approximately S 
eeeonde Inter preea the MARK pushbutton. Approximately 6 eeoemto after 
the first MARK, again press the MARK pushbutton, release the eentrol 
stick, and verify that the KEY RELEASE lamp Is lighted. Press the KEY 
RELEASE and immediately reoord the display la R2 and R3 within 3 aeooa<to 
(before display changes). Tht data displayed is in the foliowii* form; 

n. R2 ■ AXX. XXX (trunnion LOS angle ia deg) 

b. R3 ■ +XXX.XX (time in seconds) 


After the display baa ehaaged, again record the values of R3 and R3. 
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6.2.19.19 


Perform the following calculations: 


e. 

b. 


c. 


Difference b e twe e n HI displays - XX. XXX (A trunnion ai*ie) 
Difference b et w ee n ill displays - XXX. XX (A time) 
A_m.pnlog_yKl.__ 

A tlmm — —— 


The Trunnion Slew Rate shall be 6.10*0.02 deg/see 
SHAFT 8LEW RATE - LO SPEED 


6.2.12.20 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, cart-folly slew the 8XT Trunnion to within degress of aero 
ae I ndicated be the TP AC (Teleeoope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Walt IS seconds. Set the OPTICS MODE switch to 
MAN. Monitor MARK Command by eaierii* Verb 06 NOUN S6 In K-146. 

Press the ENTER pushbutton. 

6.2.12.16.1 Ifcrfng the Shaft Slew Rate Test - Lo Sp ee d , monitor and verify the followhg 

sigual on the CRT. 


6.2.13.21 


6.2.13.22 


a. SHAFT CDU FINE ERROR (CO 2021 Line 2) *. 07 VRM8 MAX 

NOTE: Read and understand 6.2.12.21 before proeeedii*. Do not 
hold ooatrol stick at right limit for more than 20 seoonds. 

Push and hold the Optica Control Stick to Its right limit. 

Approximately 2 se co nds later press the MARK pushbutton. 
Approximately S seoonds after the first MARK, again press the MARK 
pushbutton, release the oontroi stick, and verify that the KEY RELEASE 
lamp is lighted. Press the KEY RELEASE and immediately reoord the 
display in R1 and R2 within 2 aaoenria (before display chaises). The 
data displayed la la the following form: 

a. R1 ■ *XXX. XX (shaft angles In deg) 

b. R3 - +XXX.XX (time In seconds) 

After the display has changed, again reoord the values of R1 and R2. 
Perform the following calculations: 


a. Difference between R1 displays 

b. Difference between R3 displays 
A shaft angle 

A time 




_(A shaft angle) 

— — (A time) 


The Shaft Slew Rate shall be 0.20*0.04 deg/see 
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6.1.13.28 

6.2.13.14 

6.2.18.26 


6.2.13.26 

Addition 14. 
6.2.17.6 


APOLLO GAN Specification 
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OPTICS HAND CONTROLLER DRIFT RATE CHECK-LO SPEED 

Data* the OPT1C8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch settii«, carefully slew the 8XT Trunnion to within +5 degree* of aero 
as indicated by the TPAC (Teleeoope Trunnion slaved to 8XT). Set the OPTICS 
MODE switch to ZERO. Walt 15 seconds. Set the OPTICS MODE switch to 
MAN. 

Press *he MARK pushbutton and record the display in Rl, R2, and R3. 
Approximately 60 seconds after the first MARK, again press the first 
MARK pushbutton and record the new data displayed in Rl, R2 and 
R3. The displayed is in the following forms 

a. Rl ■aXXX.XX (shaft angle to deg) 

b. R2 - AXX.XXX (trunnion LOS a^le In deg) 

c. R3 • +XXX.XX (time in seoonds) 

Perform the following calculations? 


a. Difference between Rl displays -_(A shaft angle) 

b. Difference between R2 displays*_(A trunnion angle) 

c. Difference between R3 displays ■_ (A time) 


d. AJ^LiSSKLS.._deg/sec (Shaft Drift Rate) 

Shall be less than 0.0333 deg/sec. 

Atrun.toB . ygl. . ^ (Tnlnnlon ^ 

A time - 

Shall be less than 0.0167 deg/sec. 

Set the G/N POWER-OPT1C8 switch on the LEB Lighting Control Panel 
to OFF. 

Replace Paragraph 6 . 2.17.6 and 6.2.17.20 with the following: 

On the GAN Indicator Control Panel, set the following switches to the 
position indicated. 

a. TELE8COPE TRUNNION to 8LAVE to 8XT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to LO . 

d. OPTICS MODE to MAN 
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6.2.17.20 

Addition 16. 

0.2.16.10.1 

6.2.16.10.2 


6.2.16.19 

6*2.16.20 


Using the OPTIC8 CONTROL 8TICK and n convenient CONTROLLER SPEED 
a witch setting, carefully alew the SXT Trunnion to wtthih H degreea of aero 
aa indicated by the TPAC (Teleeeope Trunnion alaved to SXT). Set the 
OPTICS MODE ewltch to ZERO. After 15 aeoonda return the switch to MAN. 
Enter VERB 33 f ENTER into the D8KY. 

Replace Paragraphs 6.2.16.10.1, 6.2.18.10.2, 6.2.16.19, 6.2.16.20, 
and 6.2.18.22 with the following 

Uatnf the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
awiteh setting, carefully alew the SXT Trunnion to within +8 degreea of aero 
aa indicated by the TPAC (Teleeeope Trunnion alaved to SXT). Between 235 
minutes and 240 minutee from T 0 net the OPTIC8 MODE awiteh on the GAN 
Indicator Control Panel to ZERO. 

Enter the fbllowii* Into the D6KT: 

a. VETO 21 NOUN 09 ENTER 

b. 02663 ENTER 

e. -t-XXX.XXn000.01 ENTER (Target No. 1 As) 
d. Press ENTER pushbutton 

O. 02664 ENTER 

f. +XXX. XXnOOO. 01 ENTER (Target No. 2 As) 

g. Press ENTER pushbutton 

h. 02665 ENTER 

I. 400.000 ENTER (Target No. 1 EL) 

J. Press ENTER pushbutton 

k. 02666 ENTER 

l. 400.000 ENTER (Target No. 2 EL) 

On the GAN Indicator Control Panel, set the OPT1C8 MODE switch to MAN 
and the CONTROLLER SPEED switch to HL Drive the St. LOS to the 
approximate position of Target No. 1. Set the CONTROLLER SPEED switch 
to LO. 

NOTE: Read the following 10 steps before proceeding. These are time 
critical steps and must be performed as rapiefty as possible. 

Set the CONTROLLER SPEED switch to HI. Ush« the Optics Hand Con¬ 
troller, drive the SXT St LOS to the approximate position of Target 2. 

Set the CONTROLLER 8PEED switch to LO. Usii« the Optics Hand Con¬ 
troller, align the SXT StLOS to Target 2 and press the MARK pushbutton. 

If satisfied that the MARK was good, press the ENTER pustoutton. If not 
satisfied, press the MARK REJECT pushbutton and repeat this step. 
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6 . 8. 18.88 "Eater VERB 34 into the K-Start. Press the ENTER pushbutton. Observe 

the PROGRAM display on the CRT and D6KY*s indicate 08. Using the 
OPTIC8 CONTROL SUCK and a convenient CONTROLLER 8PEED switch 
setting, carefully slew the SXT Trunnion to within +5 degrees of sero as 
Indicated by the TP AC (Telescope Trunnion slaved to SX1>. Set the OPTICS 
MODE switch on the GAN Indicator Control Panel to Zero. 


Addition 16. Replace Paragraph 6.8.80.8.8. 6.8.80.3.28, and 6.8.80.3.26 with the 
following: 

6.8.20.3.2 8et the OPT1C8 MODE selector on the Indicator Control Panel to MAN. 

6.2.20.3.28 Set the OPTIC8 CONTROLLER SPEED switch on the Indicator Control 

Panel to HI. 

6 . 2.20.3.26 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +8 degrees of sero 
ns indicated by the TPAC (TelesoopeTrunnion slaved to SXT). Set the OPTICS 
MODE switch on the Indicator Control Panel to ZERO for 30 seconds, then 
return to MAN. 


15-1 

L5V f 164 



NORTH AMERICAN AVIATION. INC. 

■PACK and INFORMATION SY8TKMS DIVISION 

*••*« UMIWOOD ILVO.OOWNIV CAClPOWNt* 


APOLLO GAN Specification 
ND1002325 REV * 


COOK IDCNT. NO. 03951 



NUMBER 

REVISION LETTER 

RACE 




r i i i i i i 




ADDENDUM O 



8COPE: The following changes are required to make ND1002325 applicable as GAN System 
technical support documentation for systems oontainli* SUNDIAL C test ropes. Refer to 

Drawing 2014999 to define further which test ropes and jumper modules shall be installed. 

Change 1: 

Paragraphs 6.2.9.1 

.4, 6.2.9.2a,6.2.9.3a, 6.2.9.5a, 

6.2.9.6a, 6 

,2.9.7a. 


6.2.9.8, 6.2.9.10a, 6.2.9.11a, 6.2.9.13a, 6.2.9.15a, 6.2.9.16a, 6.2.9.33. 
la each of these paragraphs change "VERB 06 NOUN XX flashing*' to "VERB 


33 NOUN XX flashing." 



Change 2: 

Paragraphs 6.2.20.2.2a, 6.2.20.2.4a, 6.2.20.2.7a, 6.2.20.2.10a, 
6.2.20.2.13a, 6.2.26,2.16a, 6.2.20.2.19a, 6.2.20.2.22a, 6.2.20.2.25a, 
6.2.20.2.28a, 6.2.20.2.31a, 6.2.20.2.34a, 6.2.20.2.37a, 6.2.20.2.8a, 
6.2.20.3.11a, 6.2.20.3.14a, 6.2.20.3.17a, 6.2.20.3.20a, 6.2.20.3.24a, 
6.2.20.3.27a, 6.2.20.3.31a, 6.2.20.3.34a, 6.2.20.3.37a, 6.2.20.3.40a; 


In each of these steps, change "V06" to "V33". 


. 

Change 3: 

Paragraph 6.2.16.7.19 Change FROM: On K-148 enter the following sequence: 



VERB 21 

NOUN 01 

ENTB 



00407 


ENTR 



77757 


ENTR 



VERB 21 

NOUN 01 

ENTR 



00411 


ENTR 



00020 


ENTR 



VERB 33 


ENTR 



Change TO: On K-148 enter the following sequence: 1 



VERB 21 

NOUN 01 

ENTR 



02502 


ENTR 



77757 


ENTR 



VERB 21 

NOUN 01 

ENTR 



02504 


ENTR 



00020 


ENTR 



VERB 33 


ENTR 

Change 4: 

Paragraph 6.2.16.7.33 Change FROM: On K-148 enter the following sequence: 1 



VERB 21 

NOUN 01 

ENTR 



00405 


ENTR 



00020 


ENTR 



VERB 21 

NOUN 01 

ENTR 



00407 


ENTR 



77757 


ENTR 



VERB S3 


ENTR 
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ADDENDUM U 

Change 4 Change TOt On K-140 ontor the following aequenoe: 

(Continued) 


VERB 11 

NOUN 01 

ENTR 

02800 


ENTR 

00020 


ENTR 

VERB 21 

NOUN 01 

ENTR 

02502 


ENTR 

77757 


ENTR 

VERB 32 


ENTR 


i 
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ADDENDUM m 

SCOPE. Tlie following change* are required to make ND1002325 applicable on G6N System 
technical support documentation for CSM 2TV-1. 

Changs l: Make the changes as specified in Additions 11 through 20 of Addendum I. 

Delete the following paragraphs from Addition 17: 6.2.13.5.1, 6. 2.13.8.1, 
6.2.13.17.1, 8.2.13.20.1. 
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PARAGRAPH BOMBERS 


0.0.3.” 

PARAMETERS 

H ^ 

a js 

ol gol 

6.2.16.7.x where X is lid ted below , 

8 9 10 11 12 13 1* 15 I* 17 IB 19 20 21 22 23 24 2? 26 27 28 29 30 31 32 33 3* 35 36 37 38 39 ‘‘O «U *2 *3 ^ A5 16 k? *8 *9 50 51 52 53 5* 55 56 57 58 59 60 «1 62 

I3HI 

X 


HBDY 

X 


HBDZ 

X 


ADSRAX 

X 


ADSRAY 

X 


E39HI 

X 


E9HI 

X 


ADIAY 

X 


ADIAZ 

X 

xxx xxxx . xAxBxxxx xx 

X PIPA BIAS 

A S.F. 

ERROR 

X 

A X B X X X A X B X X X X 


X 

XXXXXXXXXXX* XX 


X 

AXBXXXAXBXX XX, 


• Perform step and wait 20 sac. before proceeding. 


A On X-1A8 antar tha following 
V25 STTR 

- >00001 arm 

>00000 HITR 

>0000X BRR Mara X ia tha Tast poeition nuabafr raprasantad la DEKT Sew 3 display. 

S Hhaa VKRB 06 KKI 66 flaahaa do not record tast rasolta. 


table 1 RETEST SEQUENCE 


M 
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6 .2.2 .3 CAUTION and STATUS Displays 

6.2.2.3.1 Enter VERB 35, ENTR, Into LEB CMC DSKY. 

6.2.2.3.2 The following MDC and LEB CMC DSKY displays shall Illuminate for 
approximately 5 seconds. 

a. UPLINK ACTY 

b. HO ATT 

c. STBY 

d. KEY REL Flashing 

e. TEMP 

f. GIMBAL LOCK 

g. PROG 

h. RESTART . 

i. TRACKER \ 

J. OPR ERROR Flashing 

k. COMP ACTY (only momentarily ON) 

l. VERB-NOUN Flashing 

ba. Plus 88886 in Rl, R2, and R3 

n. PGNS, CMC, and ISS caution lights. (CMC shall remain illuminated fd** t "■ 
l5A6 ffdtoOnds.> .y* out -3 svXl rar.^.n in ”.1, E.., P. 3 . 

After indications a through 1 go out +88888 shall remain in Rl, R2, R3. 


FORM Mlll-M-I RK' 
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6.2.2.8 

6.2.2.8.1 


TC Trap Test 


Enter the following sequence into K-148: 

a. VERB 21 NOUN 01 ENTR 

b. 01470 

. ENTR 

c. 31474 

ENTR 

d. NOUN 15 

ENTR 

e. 54067 

ENTR ENTR 

f. 31475 

ENTR ENTR 

g. 54001 

ENTR ENTR 

h. 14613 

ENTR ENTR 

1. 00067 

ENTR 

J. VERB 25 NOUN 26 ENTR 

k. 35000 

ENTR 

L 01470 

ENTR 

m. 00003 

ENTR 

n. VERB 30 

ENTR 

The RESTART and PROG lamps on the MDC and LEB DSKY»s shall illuminate. 
Ihe PGNS caution lamps on the MDC and LEB annunciator panels shall illuminate. 


6.2.2.8.2 Press the ERROR RESET pushbutton on the K-148. All alarms shall clear. 

6.2.2.8.3 Enter VERB 36 ENTR into K-148. 

6.2.2.8; A Enter the following sequence into K-148: 


a. 

VERB 21 NOUN 

01 ENTR 

b. 

01470 

ENTR 

c. 

30067 

ENTR 

d. 

NOUN 15 

ENTR 

e. 

31474 

ENTR ENTR 

f. 

22000 

ENTR ENTR 

g. 

22005 

ENTR ENTR 

h. 

01470 

• ENTR 

1. 

VERB 25 NOUN 

26 ENTR 

j. 

36000 

ENTR 

k. 

01470 

ENTR 

1. 

00003 

ENTR 

m. 

VERB 30 

ENTR 


The RESTART and PROG lamps on the MDC and LEB DSKY's shall illuminate. 

The PGNS caution lamps on the MDC and LEB annunciator panels shall illuminate. 

6.2.2.8.5 Press the E RROR RESET pushbutton on the K-148. All alarms shall clear. 

6.2.2.8.6 Enter VERB 36 into K-148. Press ENTR pushbutton. 
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RAGE 


mm i~t~t~ 

6.2.3.2 Optics Power On 


6.2.3*2.1 Optics power shall be applied by actuating the GAN OPTICS MN A and OPTICS 

MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in), 
and placing G/N Power - OPTICS switch on the LEB Lighting Control Panel 
to ON. 


6.2.3.2.2 OPTICS +28 VDC discrete shall be Issued (CG 1533). Verily by observing 

that the OPTICS lamp on Event Module is illuminated. Verify that the +28 
VDC OPTX OPERATE BUS (CG 1530) is +28.8*3 VDC. Record the indication 
on the CRT. 


6.2.S.2.3 


6.2.S.3 


6.2.3.3.1 


6.2.3.3.2 


Verify the following secondary power supply voltages on the CRT are 
not flashing: 

CG 1211 OPTX 28V 800 CPS 1 pet 0 ph 

CG 1212 OPTX 800 CPS 5 pct-90 ph 

IMU Cage Test 

Enter the following into the DSKY: 

a. VERB 40 NOUN 20, ENTER (wait 3 seconds) 

b. VERB 41 NOUN 20, ENTER 

c. +00200, ENTER 

d. +00200, ENTER 

e. +00200, ENTER 

Observe that the NO ATT lamps on the DSKY's light and that CDUX, 
CDUY, CDUZ on the CRT indicate approximately +00200. 

Set up the Analog Recorder to monitor the following signals: 


a. IG IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sine (CG 2142) 

c. OG IX Resolver Output Sine (CG 2172) 


Mart the Analog Recorders. 

6.2.3.3.3 On MDC panel 1, press .and hold the IMU CAGE switch in the CAGE position. 

On the CRT, verify that, the IX Sine signals (CG 2112; CG 2142,-, CG ^ 4*, 
and CG 2172) null out at 0.5V rms or less. 
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2 . 5 . 2 . 8.4 


Enter file following in K-148 to turn on the Computer Activity Light. 


a. 

VERB 34 

ENTR 

b. 

VERB 21 NOUN 27 

ENTR 

c. 

00000 

ENTR 

d. 

VERB 25 NOUN 01 

ENTR 

e. 

03770 

ENTR SET LOC 

f. 

10067 

ENTR CCS NEW JOB 

g. 

04317 

ENTR TC CHANOI 

h. 

01770 

ENTR TC ACTUTON 

1 . 

VERB 25 NOUN 26 

ENTR CALL PRIO/DELAY 

j. 

01000 

ENTR 01 PRIORITY 

k. 

01770 

ENTR RELATIVE E-MEM 

m. 

00007 

* ENTR BANKADD 

n. 

VERB 30 

ENTR REQ EXEC 

NOTE: If a VERB 36 is performed after the above information has been entered 
repeat lines 6.2.5.2.8.4. l through 6.2.5.2.8.4.n. An exception is the 


VERB 36 performed when entering Voltage Margin Test (6.2.19). After 
completing Voltage Margin Test, repeat lines 6.2.5.2.8.4. i through 
6.2.5.2.8.4.11. 

NOTE: Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with the follow¬ 
ing exceptions: 

a. If the G&N System has been in the power off state for less than 5 days with 
the gimbals in the following positions. 


X «000.00±005.00 deg 

Y »000.00±005.00 deg 
Z ■ 090.00±005.00 deg 

or has been in the power off state for less than 12 days with the gimbals in 
the following positions. 

X -000.00*001.00 deg 

Y » 000.00db001.00 deg 
Z *090.00±001.00 deg 

and the system has not been moved, allow 15 minutes to elapse before proceeding 

b. If the G&N System_has been turned off with the gimbals in the unparked position 
for less than 2 hours allow a warmup time equal to the time off but not less than 
15 minutes to elapse before proceeding. - 

CAUTION: If the requirements of 6.2.5.2.10 are not met, remove IMU Operate 
Power immediately by setting the G/N POWER-IMU switch on the LEB Lifting 
Control Panel to OFF. 

. 2.5.2.9 After the required warmup time has elapsed set the G&N IMU MN A and MN B 

circuit breaker on the Right Hand circuit breaker panel to ON (breaker pushed in) 
and the G/N POWER-IMU switch on the LEB Lighting Control Panel to the ON 
position (toggle-up). 
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s data point just obtained 
= last historical data point 
= second last historical data point 
= third last historical data point 


NOTE: Dj calculations begin with the first data point 

after ISS Pre-Vib; Dz calculations being with the 
second data point after ISS Pre-Vib; D 3 calculations 
begin with the third data point after Pre-Vib. 


PARAMETER 


NBDX 

NBDY 

NBDZ 

ADSRAX 

ADSRAY 

ADSRAZ 

ADIAX 

ADIAY 

ADIAZ 

X PIPA S. F. Error 

Y PIPA S. F. Error 
Z PIPA S. F. Error 
X PIPA Bias 

Y PIPA Bias 
Z PIPA Bias 


UNITS Dj 


meru/g 

meru/g 

meru/g 

meru/g 

meru/g 

meru/g 

PPM 

PPM 

PPM, 

cm/sec 2 

cm/sec 2 

cm/sec2 



6,2.16.10.9 Failure to meet the above criteria shall result in retest according to paragraph 
5.4.2. ' . ~ 
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6.2.18.25 


6.2.18.26 

6.2.18.26. 


Data Sheet 


TIME 


CDUX 


CDUY 


CDUZ 


To 

To +15 
To +30 
To +45 
To +60 
To +75 
To +90 
To +105 
To +120 
To +125 
To +130 
To +135 
To +140 
To +145 
To +150 
To +155 . 
To +160 
To +165 
To +170 
To +175 
To +180 


NOTES: 1. 


Record CDU angles at times indicated, 
at the start of test - Prog 02) 


(T 0 is the time 


2 . 




6.2.18.25.1 Line, 


Step 


Parameter 


Recorded Value 


6.2.18.21 


X Gyro Elevation Error 
Y Gyro Elevation Error 
Z Gyro Azimuth Error 


±R1 degrees 
±R2 degrees 
±R3 degrees 


Calculation Sheet 


Record the most recent values of the following coefficients from 6.2.16, 
IMU Performance Test. 


a. NBDX = ( ) _ 

b. NBDY - ( ) _ 

c. NBDZ - ( ) _ 

d. ADIAZ * ( ) _ 

e. ADSRAY = ( ) 
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6.2.2.7 Rupt Lock Test * 

6.2.2.7.1 Enter the following sequence into the K-START: 

a. VERB 25 NOUN 01 ENTR 

b. 01600 ENTR 

c. 00004 ENTR, . 

d. 30067 ENTR 

e. 01600 ENTR 

f. VERB 25 NOUN 26 ENTR 

g. 00001 ENTR 

h. 01600 ENTR 

l. , 00003 ENTR 

j. VERB 31 ENTR 

The RESTART lamps on the MDC and LEB DSKY’s shall Illuminate. The 
PGNS caution lamps on the MDC and LEB annunciator panels shall illuminate. 
VERB 05 and NOUN 31 shall be displayed on the MDC and LEB CMC DSKY's 
and Row 1 shall indicate 00000. 

6.2.2.7.2 . Press the ERROR RESET pushbutton on the K-START. The RESTART & 

PGNS caution lamps shall extinguish. 

6.2.2.7.3 Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 

6.2.2.7.4 Enter the following sequence into the K-START: 

a. VERB 21 NOUN 26 ENTR 

b. 04000 ENTR 

C. VERB 30 ENTR 

The RESTART lamps on the MDC and LEB DSKY's shall illuminate. The 
PGNS caution lamps on the MDC and LEB annunciator panels shall Illuminate. 
VERB 05 NOUN 31 shall be displayed on the MDC and LEB DSKY's and Row 
1 shall indicate 00000. 

6.2.2.7.5 Press the Error Reset pushbutton on the K-START. The RESTART and 
PGNS caution lamps shall extinguish. 

6.2.2.7.6 Enter VERB 36 into the K-START. Press the ENTR pushbutton. 
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6.2.2.8 

6 . 2 . 2 . 8.1 


6 . 2 . 2 . 8.2 

6.2.2.8.3 

6 . 2 . 2 . 8.4 


6.2.2.8.5 

6 . 2 . 2 . 8.6 


TC Trap Test 

Enter the following sequence into K-148: 


a. 

VERB 21 NOUN 01 ENTR 

b. 

01470 

ENTR 

c. 

31474 

ENTR 

d. 

NOUN 15 

ENTR 

e. 

54067 

EN TR ENTR 

f. 

31475 

ENTR ENTR 

g. 

54001 

ENTR ENTR 

h. 

14613 

ENTR ENTR 

i. 

00067 

ENTR 

j. 

VERB 25 NOUN 26 ENTR 

k. 

35000 

ENTR 

1. 

01470 

ENTR 

m.- 

00003 

ENTR 

n. 

VERB 30 

ENTR 


The RESTART lamps on the MDC and LEB DSKY f s shall illuminate. ^ 

The PGNS caution lamps on the MDC and LEB annunciator panels shall illuminate. 

Press the ERROR RESET pushbutton on the K-148. All alarms shall clear. 

Enter VERB 36 ENTR into K-148. 

Enter the following sequence into K-148: 


a. 

VERB 21 NOUN 01 ENTR 

b. 

01470 

ENTR 

c. 

30067 

ENTR 

d. 

NOUN 15 

ENTR 

e. 

31474 

ENTR ENTR 

f. 

22000 

ENTR ENTR 

g. 

22005 

ENTR ENTR 

h. 

01470 

ENTR 

1. 

VERB 25 NOUN 26 ENTR 

J. 

36000 

ENTR 

k. 

01470 

ENTR 

1. 

00003 

ENTR 

m. 

VERB 30 

ENTR 


The RESTART lamps on the MDC and LEB DSKY's shall lllilminate. ; . 

The PGNS caution lamps on the MDC and LEB annunciator panels shall illuminate. 

Press the E RROR RESET pushbutton on the K-148. All alarms shall clear. 

Enter VERB 36 into K-148. Press ENTR pushbutton. * 
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Operate Power On Test 
IMU Operate Power ON 

CAUTION: The sequences specified in this test must be adhered to. 
Deviations may necessitate recalibration of the inertial components. 

NOTE: Disregard the GIMBAL LOCK indicator until the completion 
of step 6.2.3. Ik 6. 

The following Command Module switches and circuit breakers shall 
be in the following state: 

Right Hand Circuit Breaker Panel 

a. GUIDANCE/NAVIGATION COMPUTER MN A and MNB breakers on 
(Pushed in) 

b. GUIDANCE/NAVIGATION IMU HTR MN A and MN B breakers <m 

(pushed in) * ■ - 

c. GUIDANCE/NAVIGATION IMU MN A and MN B breakers off (pulled out) 

d. GUIDANCE/NAVIGATION OPTICS MN A and MN B breakers off 
(pulled out) 

LEB Lighting Control Panel 

' 

e. G/N Power - IMU set to OFF j 

f. G/N Power - Optics ^et to OFF I 

Switches and selectors on the G&N Indicator Control Panel shall be set 
as follows: 

a. OPTICS ZERO to OFF : 

b. OPTICS MODE TO MAN 

c. OPTICS COUPLING TO DIRECT 

d. OPTICS SPEED to MED 

e. OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position. 

Adjust the Command Module MDC and LEB Lighting Controls to 
minimum intensity for proper readout of G&N displays. 


FORM M1SI-H-8 
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HUMBER 

REVISION LETTER 



him rr~ 

RACE 


6.2.3.2 


6.2.3*2.1 


6.2.3.2.2 


6.2*3.2*3 


6.1.3.2.4 


6.2.3.3 


6 . 2 . 6 . 6.1 


6.2.3.3.2 


6.2.3.3.3 


Optics Power On 

Optics power shall be applied by actuating the GAN OPTICS MN A and OPTICS 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in), 
and placing G/N Power - OPTICS Switch on the LEB Lighting Control Panel 
to ON. 

OPTICS +28 VDC discrete shall be issued (CG 1533). Verify by observing 
that the OPTICS lamp on Event Module is illuminated. Verify that the +28 
VDC OPTX OPERATE BUS (CG 1530) is +28.8+3 VDC. Record the indication 
on the CRT. 

Verify the following secondary power supply voltages on the CRT are 
not flashing: 

CG 1211 OPTX 28V 800 CPS 1 pet 0 ph 

CG 1212 OPTX 800 CPS 5 pct-90 ph 

Drive Optics Trunnion to less than 5 degrees, set OPTICS ZERO switch to ZER<). 
IMU Cage Tesi 

Enter the following into the DSKY: 

a. VERB 40 NOUN 20, ENTER (watt 3 seconds) 

b. VERB 41 NOUN 20, ENTER 

c. +00200, ENTER 

d. +00200, ENTER 

e. +00200, ENTER 

Observe that the NO ATT lamps on the DSKY's light and that CDUX, 

CDUY, CDUZ on the CRT indicate approximately +00200. 

Set up the Analog Recorder to monitor the following signals: 

a. IG IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sine (CG 2142) 

c. OG IX Resolver Output Sine (CG 2172) 

Start the Analog Recorders. 

On MDC panel 1, press .and hold the IMU CAGE switch in the CAGE position. 

On the CRT, verifythat, the IX Sine Signals (CG 2U* r CG 2142,-. CG 2142, 
and CG 2172) null out at 0.5V rms or less. 
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6.2.4.9 Set/Verify the following circuit breakers and switches on the Right Hand 
Circuit Breaker Panel and LEB: 

a. G/N POWER-OPTICS to OFF 

b. OPTICS MN B to ON (pushed In) and OPTICS MN A to OFF (pulled out). 

c. G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed in) and IMU MN A to OFF (bulled out). 

e. IMU HTR MNA to OFF (pulled out) 

f. G/N - POWER to OFF 

g. COMPUTER MN B to ON pushed in) and COMPUTER MN A to OFF 
(fulled out). 

h. On GNIC panel, set OPTICS ZERO to OFF. 

6.2.4.10 Verify that the +28 VDC CMC OPERATE output voltage is +28.8*3 VDC 
(CG 1520). 

6.2.4.11 Set the G/N - POWER switch on the LEB to AC2. Set the IMU HTR MN B 
to ON (pushed in). Verify that the +28 VDC IMU STANDBY output voltage 
is +28.8*3 VDC (CG 1500). 

6.2.4.12 Wait until 15 minutes have elapsed since setting G/N POWER - IMU to 
OFF in 6.2.4.9. c then set the G/N POWER - IMU to IMU. Verify that 
the +28 VDC IMU OPERATE output Voltage is +28.8*3 VDC. (CG 1500). 

6.2.4.13 Set the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 
OPERATE output voltage is +28.8*3 VDC (CG 1530). 

6.2«4.13.1 Drive optics in trunnion to Ifess than 5 degrees. Set OPTICS ZERO to ZERO. 
6.2T.4.14 Repeat 6:2; 4; 5 through 6. 2.4.8; 

6.2.4.15 Set the following circuit breakers to the position indicated: 

a. Set the COMPUTER MN A to ON (bushed in). 

b. Set the IMU HTR MNA to ON (pushed in). 

c. Set the IMU MNA to ON (pushed in). 

d. Set the OPTICS MN A to ON (pushed in). 

6.2.4.16 Miscellaneous Checks - The following miscellaneous signals are required 
to supply data for system evaluation in the event of failure, or for trend 
analysis of system .performance. Record the values displayed on the CRT 
for the following signals. 


a. CG 4300 CMC Temperature 

b. CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 IMU 800 CPS 5% Temperature 


I-a RBV. »-*4 
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6.2.5.1.6 Decrease the LIGHTS-NUMERICS controls on both the left hand circuit 
breaker panel and the LEB Lighting Control Panel to the minimum bright¬ 
ness - OFF position. 

6.2.5.1.7 Set the PSAAM power switch on the PSAAM to OFF. 

6.2.5.1.8 Set the I MU HTR MNA and MN B dircuit breakers on the right hand circuit 
breaker panel to OFF (breakers pulled out). 

6.2.5.1.9 Set the COMPUTER MN A and MN B circuit breakers on the right hand 
circuit breaker panel to OFF (breakers pulled out). 

6.2.5.1.10 Set the G4N Power AC1-OFF-AC2 switch on the right ha n d circuit breaker 
panel to OFF and the GIN Power AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

6.2.S. 1.11 Set the LTGNUMERIC/INTGL LEB and LTGNUMERIC/INTGL LMDC circuit 
breakers to OFF. Verify that the ICTC Is supplying inertial components 
heater power to the G£N System. This will be indicated by the following 
on the PTC. 

G&N ON (PTC inhibit) light not illuminated, 

b. IMU Temp/heater current meter indicates IMU temperature of 130 s ±5°F. 

6.2.5.2 Turn ON Procedure 

6.2.5.2.1 Set or verify the following G&N Indicator Control Panel switches to the posi¬ 
tion indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS ZERO to OFF 

c. OPTICS MODE to MAN 

d. OPTICS COUPLING to DIRECT 

e. OPTICS SPEED to LO 

f. OPTICS TEL TRUN to SLAVE to SXT 

g. RETICLE BRIGHTNESS to minimum brightness setting. 

Insure that interfacing system EPS and ECS are turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in sequence specified. 
Failure to adhere to this sequence may require recalibration of the inertial 
components. 

6.2.5.2.2 Set the G&N Power AC1 and AC2 breakers on the right hand circuit breaker 
panel to ON (breakers pushed in). Set the G&N Power AC1-OFF-AC2 switch 
to AC1. 
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Enter the following into K148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 

d. +00000, ENTER ' * . 

Observe the NO ATT lamp lights and the Inner, Outer, and Middle Gimbal angles 
are 0+1.5* as indicated by the CDUX, CDUY, and CDUZ displays on the CRT. 

Insure that the following switches are set to the positions indicated. 

a. OPTICS COUPUNCffd WRBC'PIHECT 

b. OPTICS ZERO to OFF 

c. OPTICS MODE to MAINN to SLAVE TO SXT 

d. OPTICS TEL TRUN to SLAVE to SXT 

e. OPTICRRPBRD iib lXPto LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

' Deleted. 

а. VifTti3-£^fjii+ i-birt 

"br tmars, 

G«N Operational Test 
Initial Conditions 

Proceed with this test if the Operate Power On Test of 6.2.3 or the Turn on 
Procedure of 6.2.5 has been completed and system operation has not be interrupted. 
If system operation has been interrupted, perform the Turn On Procedure of . 

б. 2.5.2 before proceeding. 

Enter the following into K-148: 

a. VERB01 NOUN 10, ENTER 

b. 00003, ENTER 

Record R1 ■ AAAaA and the time of day 
Enter the following into K-148. 

a. VERB 21 NOUN 02, ENTER 

b. 01300, ENTER 

c. AAAAA, ENTER (from 6.2.6.1.1) 

d. VERB 06 NOUN 02, ENTER 

e. 01300, ENTER 
Record R1 * BBBBB 

Perform the following calculations: 

a. R1 1 BBBBB) . X . 5 . 1 2 . cc#c (hours ^ htgh or der scaler Channel 03) 

3600 
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6.2.9.27.2.1 


6.2.9.27.2.2 


6.2. 9. 27.3 

6.2.9.27.3.1 


6. 2.9.27.3.2 


6.2.9. 27.4 


6.2.10 


6.2.10.1 


6.2.10.2 


6.2.10.3 


Perform the following on the DSKY. 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Observe: Tracker fail and PGNS warning lamps on. 

Perform the following on the DSKY. 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00000 • ENTR 

Depress Error Reset and observe the Tracker fail and PGNS warning lamps off. 

Using the Optics Hand Controller, drive the Optics Shaft until the shaft TP AC 
indicates 0.00 degree and drive the Optics Trunnion until the trunnion TPAC 
indicates 0.75 degree. 

Perform the following on the DSKY. 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Observe: Tracker fall and PGNS warning lamps on. 

Perform the following on the DSKY. 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00000 ENTR 

Depress Error Reset. 

Set the G/N Power-Optics switch on the LEB lighting control panel to OFF. 

Zero Optics Test 

NOTE: Proceed with this test If 6.2.3 Operate Power On Test has been completed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2.5.2 Turn On procedure before proceeding. 

INITIALIZATION 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to OPTICS. 
Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0±3.0 VDC. Verify 
that the OPTIX 28V 800 cps 1% zero (CG 1211) and OPTX 28V 800 cps 5% - 90 ph 
(CG 1212) are not flashing on the CRT. 

Enter the following sequence into K-148. Press the ENTER pushbutton after each 
entry. 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

Insure that the following switches on the G&N Indicator Control Panel are set 
as follows: 


a. OPTICS TEL TRUN to SLAVE TO SXT 

b. OPTICS COUPLING to DIRECT 
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6.2.10.3 
(Cont) 


6.2.10.4 


6.2.10.5 


6.2.10.5.1 


6.2.10.5.2 


6.2.10.5.3 


6.2.10.6 

6.2.10.7 

6.2.10.8 

6.2.10.9 

6.2.10.10 
6.2.10.11 


c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU»s by entering VERB 16 NOUN 55 into K-148. Press 
the ENTER pushbutton. 

Using file OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as Indicated by the TP AC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 15 seconds. 

Verify the Optics have zeroed properly by observing the following on R1 and 
R2 of the DSKY. 

a. R1 - +0.00* +0.02*, -0.03* (Shaft Angle) 

b. R2 * +0.000° +0.006*, -0.007° (Trunnion Los Angle) 

Record the TPAC indications. Ihe Shaft Angle shall be 0.0±0.11 degrees. The 
Trunnion Angle shall be 0.0±0.22 degrees. 

Enter the following: 

VERB 01 NOUN 10, ENTER 

00033, ENTER y 

Verify R1 -XXX6X 

Return the OPTICS ZERO switch to OFF. Set the OPTICS MODE switch to CMC. 
Enter the following: 

ENTER 
00033, ENTER 
Verify R1-XXX5X 

Set the OPTICS MODE switch to MAN. Press the KEY REL pushbutton on the DSKY. 

OPTICS TIME TO ZERO TESTS 

Deleted. 

Deleted. 

Deleted. 

Deleted. 

Deleted. 

Deleted. 
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6.2.19.11 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
C. 77777, ENTER 

6.2.19.12 Units R-154, insert 0001. Verify and execute. 

6.2.19. IS Insert in C-156 +108001244 and execute. Verify on CRT that GV0116 is 
between +9.8 and +11.8 rdc. 

6.2.19.14 Units R-154, insert 0111. Verify and execute. 

6.2.19.15 Observe CG 1020, +14 VDC Power Supply on CRT. Repeat 6.2.19.12 
through 6.2.19.14 adjusting the C Start entry until CG 1020 is 16.4, +0.1, 
-0.0 vdc. 

6.2.19.16 Press ERROR RESET on K-148. Walt 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that| 

a. VERB 05, NOUN 31 
. b: Rl = 01102 ~ ‘ ' V 

does not appear oc DSKY 

6.2.19.16.1 Into R-154, insert t»011r * Verify and execute. 

6.2.19.17 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 

RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 
Warning nutate* aUgra* arte lighted. - v). 2 . la. ,1 -itv • / . . iAfru 

6.2.19.18 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 77777, ENTER 

6.2.19.19 Units R-154, insert 0001. Verify and ixecute. 

6.2.19.20 Insert in C-156, +092001234 and execute. Verify on CRT that GV0106 is 
between +8.2 and +10.2 vdc. 

6.2.19.21 Units Rr 154, insertOtlV Verify and execute.Vr. ^ i *• 


6.2.19.16.1 
6.2.19.17 


6.2.19.22 Observe CG 1030, +4 VDC Power Supply on CRT. Repeat 6.2.19.19 through 
6.2.19.21 adjusting tye C Start entry until CG 1030 is 4.60, +0.06 -0.00 vdc. 

6.2.19.23 Press ERROR RESET oft K-148. Wait: 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that: 

«. VERB f», NOUN 31 1. 

b. Rl*01102 does not appear on DSKY. 

6.2.19.23.1 Into R-154, insert 0101. Verify and execute. 
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6.2.14 Stabilization Loop Step Response Test 

6.2.14.1 Proceed with this test if the Operate Power On Test of 6.2.3 has been per¬ 
formed and system operation has not been interrupted. If system operation 
has been interrupted, perform the Turn On Procedure of 6.2.5.2 before 
proceeding. 

6.2.14.2 Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is 
installed and connected. 

6.2.14.3 Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

6.2.14.4 Inner Gimbal Response Test 

6.2.14.4.1 Enter code 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

Enter VERB 41 NOUN 20 into K148. Press ENTER pushbutton. 

Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
30 seconds. 

Enter VERB 42 into K148. Press ENTER, 

Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
90 seconds. 

Deleted^ 1 into HI 54. Verify and execute 4© apply +28 VDC ACE ENABLE to 

the PGA AM. . ' 

Enter 1000 into R155. Verify and execute to enter a DC step into the IG 
stabilization loop. 

CAUTION: If the transient caused by the step input does not die out 
within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on theLEB Lighting Control Panel to OFF, 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Enter 0000 into 4A2-A6-R155; the top part of switch should be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the IG Stabilization Loop, The bottom part of switch shall be extinguished. 

6.2.14.4.10 After the transient has died out, stop the analog recorder. Record the loop 

response time by measuring the time interval between removing the step input 
and the settling of the error signal to a value equal to ±5 percent of the original 
step amplitude. In addition, record the total number of overshoots. * 


6.2.14.4.2 

6.2.14.4.3 

6.2.14.4.4 

6.2.14.4.5 

6.2.14.4.6 

6.2.14.4.7 


6.2.14.4.8 

6.2.14.4.9 
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6.2.14.7.2 Enter 400000 into K148. Press the ENTER pushbutton. 

6.2.14.7.3 Enter 400000 into K148. Press the ENTER pushbutton. 

6.2.14.7.4 Enter 400000 into K148. Press the ENTER pushbutton. 


6.2.14.7.6 

6.2.15 


6.2.15.1 


6.2.15.2 Verify that the IMU OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the Gimbal 
Friction Test, 6.2.7. 

6.2.15.3 Set up the Analog Recorders to monitor the following signals: 

a. CG 2117 IG SERVO ERROR 

b. CG 2147 MG SERVO ERROR 

c. CG 2177 OG SERVO ERROR 

d. CG 2120 IGTM CURRENT 

e. CG 2150 MG TM CURRENT 

f. CG 2180 OGTM CURRENT 

6.2.15.3.1 Start the analog recorder chart drive using a chart speed of 1 mm/sec. 

The recorder shall run for the duration of 6.2.15. 

6.2.15.4 Enter VERB 57 into K148. Press the ENTER pushbutton. 

6.2.15.5 Enter 00005 into K148. Press file ENTER pushbutton. Program 07 shall be 
displayed. 

6.2.15.6 VERB 06 NOUN 61 shall flash on CRT and the following displayed in R1 and R2: 

R1 ■ ixxxxx (some Nay. Base azimuth) 

R2 * 4xxxxx (some test site latitude; see Table 1) 



Into PI 54.' Verify dndexecute to remove+28 VLC ACE ENABLE. 
DUG Scale Factor Test 

1_ _ . ^ i•;1. , .V i <A- f'.Cl* t t .* 

Perfomr Master Initialization 6.2.5.3 before pro<ieding. ylTJ 

:or , , 
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6.2.19.2 discernible lighting. 

(cont) 

NOTE: The flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. The charts in Table I may be used to 
determine approximate values for the "XX. X" values of C-156 
voltage dial settings corresponding to various power supply voltages. 

6.2.19.2.1 Into R-153, insert 1100. V erify and execute. 

6. 2.' 19^3 Units R-154’, insert 0001. Verify and execute. 

6.2.19.4 Insert in C-156, -010001244 and execute. Verify on CRT that GV0116 is 
between 4.0* and -2.0 vdc. 

6.2.19.5 Insert in C-156 -015001234 and execute. Verify on CRT that GV0106 is 
• between -0.5 and -2.5 vdc. 

m 

6.2.19.6 Units R-l54, insert 0111. Verify and execute. 

6.2.19.7 Observe CG 1020, +14 VDC Power Supply, and CG 1030, +4 VDC Power 
Supply on CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting each C Start 
entry until CG 1020 is 12.1, +0.1, -0.0 vdc and CG 1030 is 3.40, +0.03, 
-0.00 vdc. s 

6.2.19.8 Initiate CMC Self Check by inserting the following in K-148. 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 

c. 77777, ENTER 

Wait 200 seconds. 

6.2.19.9 Insure that the DSKY RESTART lamp does not light, and that 

a. VERB 05 NOUN 31 

b. R1 ■ 01102 

does not appear on DSKY. 

6.2.19.9.1 Into R-i54, Insert 0101. ‘ Verify and execute. 

6.2.19.10 Set INHIBIT VOLTAGE FAIL switch to OFF on PSAAM. * 

Verify that DSKY RESTART lamp is lighted. Disregard other DSKY 
indications. If RESTART lamp does not light, repeat 6.2.19.3. Verify 
CMC Warning master alarms are lighted. 


FORM M111—M—* MV. »*M 
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6.2.19.11 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert Into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
C. 77777, ENTER 

6.2.19.12 Units R-154, insert 0001. Verify and execute. 

6.2.19.13 Insert in 0-156 4084001244 and execute. Verify on CRT that GV0116 is 
' between 47.4 and t:4.vdedo. 

6.2.19.14 Units R-154, insert 0111. Verify and execute. 

6.2.19.15 Observe CG 1020, +14 VDC Power Supply on CRT. Repeat 6.2.19.12 
through 6.2.19.14 adjusting the C Start entry until CG 1020 is 16.4, +0.1, 
-0.0 vdc. 

6.2.19.16 Press ERROR RESET on K-148. Wait 200 seconds. Ensure that the DSKT 
RESTART lamp does not light and that} 

a. VERB 05, NOUN 31 

b: fix = 01102 w 1 

does not appear on DSKY 

6.2.19.16.1 Into R-154, insert OOllr * Verify and execute. 

6.2.19.17 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 

.. Warning master alSrma are lighted. ? }■'/ jrww-Tiv- ;; ; . uzu 

at jkSaAM, u^ri'ne*>-*M»efeias‘ • 

6.2.19.18 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 77777, ENTER 

6.2.19.19 Units R-154, insert 0001. Verify and execute. 

6.2.19.20 Insert in C-156, +082001234 and execute. Verify on CRT that GV0106 is 
between 47.2 and+9*2 vdoc. 

6.2.19.21 Units fe»154, iasertOlll* Verify and execute* r. v : 

6.2.19.22 Observe CG 1030, +4 VDC Power Supply on CRT. Repeat 6.2.19.19 through 
6.2.19.21 actuating 0*e C Start entry until CG 103.0 is 4*60, +0. 03 -Q.00 vdc. 

6.2.19.23 Press ERROR RESET oil K-148. Wait: 200 seconds. Ensure that the DSKY 
RESTART lamp does pot light and that: 

a. VERSOS* NOUN 31 . 

b. Rl»01102 does not appear on DSKY. 

6.2.19.23.1 Into R-154, insert 0101. Verify and execute. 


j'4. jv n~ea«. tp- 
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6.2.19.24 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 

RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC' 
Warning master alarms are lighted.?' t' .v :.T. IfT. *,4 rceSBaring CO TC':?0 
iU u -Jijt a£ x he* AiJUStBSil ‘5? CRT. 

6.2.19.25 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148j 

* a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
0. 77777, ENTER. 

6.2.19.26 Units R-154, insert 0001. Verify and execute. 

6 . 2.19.27 Insert in C-156, -010001244 and execute. Verify on CRT that GV0116 is 
between 0*0»ndc u 2i0 f1 vdce. - 

6 . 2.19.28 Units R-154, insert 0111. Verify and execute. 

6 . 2.19.29 Observe CG 1020, 414 VDC Power Supply on CRT. Repeat 6. 2.19.26 through 
6 . 2.19.28 adjusting the C Start entry until CG 1020 is 12.1, +0.1, -0.0 vdc. 

6.2.19.30 Press ERROR RESET on K-148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that; 

a. VERB 05, NOUN 31 

b. Rl-01102 

does not appear on DSKY. 

6.2.19.30.1 Into R-154, insert 0011. Verify and execute. 

6 . 2.19.31 Set INHIBIT VOLT; GE FAIL switch to OFF, on PSAAM. Verify that DSKY 

RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 
Warning master alarms are lighted, t •• ■. uiiwg CG 

U-i- * G J at PL A/ >4 i. o“ OPT. 

6.2.19.32 Units R-154, insert 0000. Verify and execute. 


6.2.19.33 Terminate CMC Self-Check by inserting into K-148: 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
O. 00000, ENTER 

6.2.19.34 Ensure that CG 1020, +14 VDC Power Supply indication is +14.0, ±0, 4; and 
that CG 1030, +4 VDC Power Supply indication is 44.00+0.20 VDC on CRT. 



+14 VDC CMC SUPPLY +4 VDC CMC SUPPLY 
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6.2 


Test Procedures 


6.2.1 Application of Standby Power to G&N System 

6.2.1.1 Verify that spacecraft power checks, to include polarity and magnitude on 
Spacecraft Power Connector, have been made as specified in 6.1.3. 


6.2.1.2 All power and control switches on the G&N Indicator Control Panel shall be 
placed in the OFF or neutral position. 


6.2.1.3 The Inertial Component Temperature Controller (ICTC) shall be supplying 

inertial component heater power to the G&N System through the PSA, Connector 
No. 45J2. 


6. 2.1.4 Computer Power On 


6.2.1.4.1 Set G&N COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). / 

NOTE: Restart Lamp may illuminate, if it does, disregard and press 
RSET on the DSKY. 


6.2.1.4.2 Set the POWER-AC1 and AC2 breakers on the Right Hand Circuit Breaker Panel 
to ON (breakers pushed in), and position G/N POWER switch to AC1. 

6.2.1.4.3 Set the computer numerical display lights to the minimum acceptable brightness 
by rotating the BRIGHTNESS Controls on the MDC and LEB Lighting Control 
Panels. 


6.2.1.4.4 The +28 VDC CMC OPERATE voltage (CG 1520) shall be +Z8.8±3 VDC. Verify 
CRT indication. On the G&N Indicator Control Panel verify PGNS light is ON. 


6.2.1.4.4.1 Enter the following 

into K-148: 

VERB 21 NOUN 01 

ENTR 

03700 

ENTR 

33663 

ENTR 

NOUN 15 

ENTR 

55426 

ENTR ENTR 

04064 

ENTR ENTR 

15374 

ENTR 

VERB 25 NOUN 26 

ENTR 

20000 

ENTR 

01700 

ENTR 

12007 

ENTR 

VERB 30 

ENTR 

On the DSKY verify TEMP light is ON. 
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8. 2.1.4.5 Using DSKY, enter VERB 36, ENTR, then press RESET. Verify that Rl, R2 
and R3 are blank and PROG >00. 

6.2.1.4.6 The voltage output of the +4 VDC CMC supply shall be +4.00±0.20 VDC 
(CG 1030). The value on the CRT shall be recorded. 

6. 2.1.4.7 The voltage output of the +14 VDC CMC supply shall be +14.0+0.4 VDC, 

(CG 1020). The value on the CRT shall be recorded. 

6.2.1.4.8 Verify that the CMC is in the Backup Mode by monitoring on the CRT that the 
Program indicates 00, and the Program readouts on the MDC and LEB AGC 
DSKY indicate 00. 

6.2.1.4.9 Deleted. 

6.2.1.4.10 Initiate CMC self-check by entering the following sequence into the K-start: 

a* VERB 21, NOUN 27 ENTER 

b. 77777, ENTER \ 

C. VERB 15 NOUN 01 ENTER 
d. 1366, ENTER 

6.2.1.4.10.1 Monitor DSKY until R3 (SCOUNT +2) increments twice. If an error is 
detected, the following will be displayed: 

a. VERB 05 NOUN 31 

b. Rl « 01102 

c. R2 - XXXXX C (SFAIL) 

d. R3 - XXXXX C (ERCOUNT) 

6.2.1.4.10.2 Terminate the monitor routine by entering the following into the DSKY: 
VERB 34, ENTER. 

6. 2.1.4.10.3 Enter the following into the K-start: 

a. VERB 21 

b. NOUN 27, press ENTER pushbutton 

c. 00000, press ENTER pushbutton 


26 
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6.2.9.27.2.1 Perforin the following on the DSKY. 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Observe: Tracker fail and PGNS warning lamps on. 

Perform the following on the DSKY. 

VERB 21 NOUN 10 ENTR • • 

00012 ENTR 

00000 ENTR 

Depress Error Reset and observe the Tracker fail and PGNS warning lamps off. 

Using the Optics Hand Controller, drive the Optics Shaft until the shaft TP AC 
Indicates 0.00 degree and drive the Optics Trunnion until the trunnion TPAC 
indicates 0,75 degree. » . * 

Perform the following on the DSKY, 

VERB 21 NOUN 10 ENTR . ' 

00012 ENTR 

00001 I ENTR \ 

Observe: Tracker fail and PGNS warning lamps on. 

6.2.0.27.3.2 Perform the following on the DSKY. 

VERB 21 NOUN 10 ENTR ■ * ' « 

00012 ENTR # * 

00000 • ; ENTR 

Depress Error Reset. . . 

6.2.9.28 * Computer Manual Mode Optics Drive 

NOTE: Perform the following procedure only if GNIC panel P/N 2021290-51 
is installed in the spacecraft. 

6.2.9.29, I Set the OPTICS ZERO switch on the Indicator Control Panel to ZERO and the 

OPTICS MODE switch to MANUAL. 

6.2.9.28.2 Perform the following on the DSKY. 

VERB 24 NOUN 01 ENTR 

00053 ENTR 

00377 ENTR 

00377 ENTR 

VERB 21 NOUN 10 ENTR 

- 00012 ENTR 

00002 ENTR/ENTR . \ 

00014 ENTR 

06000 ENTR 

6.2.9.28.3 Set the OPTICS ZERO switch on the Indicator Control Panel to OFF. 
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6.2. 9.27.2.2 


6.2.9.27.3 


8. 2. 9. 27. 3.1 


I 



6.2.9.28.4 


6.2.9.28.6 


6. 2. 9.28.6 

6.2.10 


6.2.10,1 


6 . 2 . 10,2 


6.2.10.3 
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Verify on the TPAC: 

Shaft Angle -11.15* * 0.11 c 
Trunnion Angle ■ 2. 79* ±0. 22* 

Perform the following on the DSKY. 

VERB 21 NOUN 01 ENTR 
00012 ENTR . 

00000 ENTR 

Set the G/N Power - Optics switch on the LEM lighting control panel 
to OFF. 

Zero Optics Test 


NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been ' 
completed and system operation has not been interrupted. If system opera¬ 
tion has been interrupted, perform 6.2. 5.2 Turn On procedure before 
proceeding. 

\ 


IN1TIA LI ZAT1(#N 


Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to ' 
OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) Is +28.0d 3.0 
VDC. Verify that the OPTIX 28V 800 cps 1 „ zero (CG 1211) and OPTX 28V 
800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence h.to K-148. Press the ENTER pushbutton after 
each entry. 

a. VERB 41 NOUN 20 ENTR 

b. 400000, ENTR 

c. +00000, ENTR 

d. +00000, ENTR 

Insure that the following switches on the G&N Indicator Control Panel are set 
as follows: 


a. OPTICS TEL TRUN to SLAVE TO SXT 

b. OPTICS COUPLING to DIRECT 
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6 . 2 . 10 . 

(Cont) 

6 . 2 . 10 . 

6 . 2 . 10 . 


6 . 2 . 10 . 


6 . 2 . 10 . 


6 . 2 . 10 . 

6 . 2 . 10 . 
6 . 2 . 10 . 
6 . 2 . 10 . 
6 . 2 . 10 , 
6 . 2 . 10 . 
6 . 2 . 10 . 
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5.1 


5.2 


5.3 

6 

7 

8 

9 

10 
11 




OPTICS SPEED to HI • 
OPTICS MODE to MAN 


OPTICS ZERO MODE TEST * 

Monitor the Optica CDU's fay mitering VERB 16 NOUN 55 into K-148. Press 
the ENTER pushbutton. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G6N Indicator Control Panel to ZERO. Wait 15 seconds. 
Verify the Optics have zeroed properly by observing the following on R1 and 
R2 of the DSKY. 


a. 

b. 


R1 « 
R2 < 


+0.00* +0.02*. -0.03* (Shaft Angle) 

> +0,000* +0.006% -0.007° (Trunnion Los Angle) 


Record the TPAC indications. The Shaft Angle shall be 0.0±0.11 degrees. The * 
Trunnion Angle shall be 0.0± 0.2? degrees. 

Enter the following; * 

VERB 01 NOUN 10. ENTER 

00033, ENTER \ > . 

Verify R1 -XXX6X . \ 

Return the OPTICS ZERO swftch to OF*. Set the OPTICS MODE switch to CMC. * 
Enter the following; ; * ’ 

ENTER 

00033, ENTER * ' 

Verify R1 -XXX5X 

Set the OPTICS MODE switch to MAN. Press the KEY REL pushbutton on the DSKY 
OPTICS TIME TO XERO TESTS 

Deleted. $ 

Deleted. * 

Deleted. 

Deleted. - ~ * ;; 

Deleted.. * 

Deleted. • 



6.2.10.12 


6.2.10.13 


6.2.10.14 


6.2.10.15 


6.2.11 


6.2.11.1 


6.2.11.2 


6.2.11.3 
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Set the OPTICS ZERO switch on the GW Indicator Control Panel to OFF. Set 
the G&N Power Optics Switch on the LEB Lighting Control Panel to OFF. 


OPTICS BACKUP MODE TEST 

Insert the inflight tool (V36601405) into the Trunnion Tool input and engage 
drive mechanism (button out*. Verify that the trunnion turns by viewing the 
movement through the SCT eyepiece while turning the tool until the TPAC 
reads +5 deg. Remove the tool from the trunnion tool input. 

Insert the inflight tool (V36601405) into the Shaft Tool input and engage the 
drive mechanism (button out). Verify that the Shaft turns by viewing the move¬ 
ment through the SCT eyepiece while turning the tool so that the shaft moves 
through an angle from 0° to +3° to 0 as indicated on the shaft TPAC. Disengage 
the shaft drive mechanism (button in) and remove the tool. 

Insert the inflight tool (V36601405) into the Trunnion Tool input. Verify that 
the Trunnion turns by viewing the movement through the SCT eyepiece while 
turning the tool so that the trunnion moves from +5° to -5* and back to aero as ' 
indicated on the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

OPTICS Coordinate Transformation Control Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been com¬ 
pleted and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.5.2, Turn On Procedure, 
before proceeding. 

INITIALIZATION 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0*0.3 -VDC. Verify that the OPTX 28V 800 cps 1 % zero (CG 1211) and 
OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following into the K-Start. Press the ENTER pushbutton after 
each entry. 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, EaNTER 
d. +00000, ENTER 

Verify and/or set the following switches on the GW Indicator Control Panel 
to the position indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT i 

b. OPTICS COUPLING to DIRECT 

' _._Page 77_ 






6. 2.11.4 

6.2.11.5 

6.2.11.6 

6.2.11.7 

6.2.11.8 

6.2.11.9 

6 . 2 . 11.10 

6 . 2 . 11.11 

6.2.11.12 

6.2.11.13 

6.2.11.14 


APOLLO GAN Specification 
ND1002325 REV Dv 


c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 9 

Set up the analog recorders to monitor the following measurements: 

a. CG 3170 SCT Trunnion Tachometer Output 

Enter the following into the K-Start to monitor the OPTICS CDU's. 

VERB 16 NOUN 55, press ENTER 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, oareftilly slew the SXT Trimnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the GAN Panel to ZERO. Wait 15 seconds. Return the OPTICS 
ZERO switch to OFF. * 

RESOLVED MODE PHASING AND IMAGE RATE TEST 

Using the OPTICS CONTROL STICK, drive the Optics until R1 • +225.00 
and R2 - +10.000 on the CRT and ths DSKY’s. 

Set the OPTICS COUPLING switch on the GAN Panel to RSLV and controller 
speed switch to MED. 

Position the movable optics target such that it is centered on the SCT retlcal 
pattern, then start the analog recorders. 

Quickly displace the OPTICS CONTROL STICK 45*10 degrees in the upper 
right hand quadrant while sighting on the optics target through the SCT eye¬ 
piece. The target shall appear to move in the upper right field of view of 
the SCT at 45*10 deg. When target leaves the SCT upper right field of view 
press MARK pushbutton and immediately record the shaft angle as displayed 
on R1 of the DSKY. The recorded shaft angle shall be +225*10.00 degrees. 

• Stop the analog recorder and measure the elapsed time between the initial 
and the final signal null conditions for the trunnion measurement. The elapsed 
time shall be +19 to +32 seconds. 

CSC AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS CON¬ 
TROL STICK,- drive the optics until R1 - +225.00 and R2 - +10.000. Set the 
OPTICS COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece displace the 
OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the SCT 
field of view. 

Enter VERB 34 in the DSKY. 

Press the ENTER pushbutton. 


PagetS 
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6.2.11.15 * Set the OPTICS COUPLING switch on the G6N Panel to DIRECT. Using the r 

OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, careftiliy slew the SXT Trunnion to within +5 degrees of xero as indi¬ 
cated by the TPAC (Telescope Trunnion Slavs'! to SXT). Set the OPTICS ZERO 
switch to ZERO. 

NOTE: If Optics testing will continue*, set the G/N POWER OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

6.2.12 Optics Functional Test r* * 

Proceed with this test if 6.2.3 Operate Power On Test, or 6.2.5.2, Turn-On 
Procedure has been performed and system operation has not been interrupted. • 
If system operation has been interrupted perform 6.2.5.2, Turn On Procedure, 
before proceeding. 

NOTE: This test requires the use of the GAN Installation Qualification Fixture 
A23-097 mounted on Optics Supporting Fixture A14-135. Insure that the quali¬ 
fication fixture has been properly aligned and that both Autoeets are visible 
through the SXT St LOS before proceeding. Insure that lamp power is available 
to the qualification fixture and to the Portable Lamp Assembly. 

6.2.12.1 ' Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 

. to OPTICS. Set Tracker switch to OFF. Verify the following: 

a. ‘ +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8*3 VDC. Record the 

indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% - 90 ph not flashing oh CRT. 

6.2.12.2 Enter the following sequence into the K-Start. . . % 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

6.2.12.3 .* Insure that Optics Control switches on the G&N Indicator Control Panel are 

set as follows; 


OPTICS ZERO to OFF 
OPTICS MODE to MAN 
OPTICS SPEED to LO 
OPTICS COUPLING to DIRECT 
OPTICS TEL TRUN to SLAVE to SXT 
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6.2.12.4 

6.2.12.5 

6.2.12.5.1 

6.2.12.5.2 


6.2.12.5.3 

6.2.12.6 
6.2.12.6.1 
6.2.12.6.2 

6.2.12.6.3 

6.2.12.6.4 
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Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TP AC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. After 15 seconds return the switch to OFF. 

Resolution Checks 

fk h ‘ * r ° Ugh the SXT 'yoplece. Using the OPTICS CONTROL STICK, adjust 
the SXT to obtain the best reflected field of view of-the 5-lnch autocolllmator 
reticle engravings at the center of the field of view. 

!^ t L Ulat the / utocolI, ^ator reticle contains a series of lines of different 
Uiickness and width. Each set of lines is marked with a number (20, 15 it) 

. , 3) which indicates the angle subtended by one line and one space. View 
each set of lines to determine the lowest numbered set in which resolution 
between lines (ability to distinguish separate distinct lines within a set) can be * 
made. Record the number associated with that set of lines. The SXT resolu¬ 
tion shall be at least 10 arc-seconds at the center of the field of view. 

The^T iftinM lf 1 8nd 6 ' 2 : *?■ 5 2 U8ln * the SCT 4nd ** SCT resolution chart* 
have a resolution of at least 8 arc-minutes at the center of the 
field of view. * • 


Slave Telescope Mode Checks 

Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Using the COPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

TT" y 8l6W U ' e SXT Tn,nnlon to wlUl,n +s Agrees of zero 
„ (Telesc °P e Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the Control Indicator Panel to ZERO. Wait 15 seconds 

Record the SCT Shaft and Trunnion angles as indicated by the TPAC and the 
haft and Trunnion CDU angles as indicated in R1 and R2 of the DSKY. The 
inference between the TPAC Shaft angle and the Shaft CDU angle shall be 

th« Tn^rm 88 ’, The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be ±0.22 degree or less. 

Place the OPTICS ZERO switch to OFF. Using the OPTICS CONTROL STICK 
drive the SXT Shaft and Trunnion CDU's until R1 ■ +035.00+0.10 degree and 
R2 - 35.000+0.100 degree, setting the CONTROLLER SPEED switch to LO, 
as the angles are approached. Press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles as indicated by the TPAC. Record R1 
and R2 The difference between the TPAC Shaft angle and the Shaft CDU 
ang e shall be +0.11 deg or less. The difference between the TPAC Trunnion 
angle and the Trunnion CDU angle shall be +0.22 deg or less. 
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6.2.12.6.5 

6.2.12.6.6 

6.2.12.6.7 

6.2.12.6.8 


6.2.12.6.9 


6.2.12.6.10 

6.2.12.6.11 


6.2.12.6.12 

6.2.12.6.13 

6.2.12.6.14 

6.2.12.6.15 


Enter VERB 16 NOUN 55 Into the K-Start. Press the ENTER pushbutton 
Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of zero 
88 Indicated by the TPAC (Telescope Trunnion slaved to SXT). Set tin 
OPTICS ZERO switch to ZERO. 


Set the OPTICS TEL TRUN switch to SLAVE to SXT position. 

Remove the plug from the base of the SXT eyepiece and Install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographer’s hood over 
the optics head and retroreflecting prism. 


Sight through the SCT eyepiece and provide direction to personnel outside 
spacecraft for positioning the Retroreflecting Prism, Model No. A23-200 
to span between the SXT LLOS hnd SCT LOS such that the illumination from 
the back-light filament is clearly visible at the center of the field of view. 
Prism must be held in this alignment position until completion of Step 
6 . 2 . 12 . 6 . 11 . 


Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the fight beam into the SCT eyepiece while sighting into the SXT eyepiece. An 
enlarged projected image of the SCT reticle should be visible for alignment 
comparison with the SXT reticle. Note the verticle displacement of the SCT 
horizontal reticle line from the center of the SXT reticle. Make an estimate 
of this displacement, expressed as a percentage of the total distance from SXT 
reticle center to edge of field of view. Record, noting direction above or 
below center. For instance, the outer ends of the SXT reticle lines are 6% 
from center. Displacement shall be less than 50% (bar must be closer to 
center than to edge of field of view). 

Set the OPTICS TEL TRUN switch to 0* position. 

Again direct the light beam into the SCT eyepiece while sighting into the SXT 
eyepiece as in Step 6.2.12.6.9. Place the OPTICS MODE switch to MAN and 
observe the vertical displacement of the SCT horizontal reticle line from the 
center of the SXT reticle. Make an estimate of this displacement expressed 
as a percentage of the total distance from SXT reticle center to edge of field 
of view. Record, noting direction above or below center. Displacement shall 
be less than 50%. 


Remove the Retroreflecting Prism. 


Replace the Portable Light In the adapter on the SXT eyepiece. 

While sighting into the SCT eyepiece, set the OPTICS TEL TRUN switch to 
25 deg. and observe that the resolution pattern mounted outside the spacecraft 
appears tp move downward from the center of the field of view to the zero 
reticle marking that is 25 deg. below the center of the field of view. 

Record the TPAC Trunnion Angle. It shall be 25.00* *1.0*.. 
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6.2.12.6.16 

6.2.12.7 

6.2.12.7.1 

6.2.12.7.2 

6.2.12.7.3 

6.2.12.7.4 

6.2.12.7.5 

6.2.12.7.6 

6.2.12.7.7 

6.2.12.7.8 

6.2.12.7.9 

6.2.12.8 

6.2.12.8.1 

6 . 2 . 12 . 8.2 
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Set the OPTICS TEL TRUN switch to SLAVE TO SXT. Set the OPTICS ZERO 
switch to OFF. 

SXT Parallelism Tests 

Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
+15.000±2 degree as indicated in R2 of the DSKY. Maintain a Shaft CDU 
angle of 000.00±0.10 degree as indicated by Rl on the DSKY. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 

Repeat^. 2.12.7.2 twice. Calculate and record the average of the three * 
autocollimator readings. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. x 

Again sight through the 5-inch autocollimator eyepiece and adjust the measure¬ 
ment knob to bring the SXT StLOS horizontal reticle and autocollimator hori¬ 
zontal filar images to coincide. Record the autocollimator reading. 

Repeat 6.2.12.7.5 twice. Calculate and record the average of the three auto¬ 
collimator readings. The average value obtained here shall not differ from 
that obtained in 6.2.12.7.3 by more than 10 arc-seconds. 

Deleted. 

Deleted # 

Remove the Portable Light Assembly and Adapter Assembly from the base of 
the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE* If Optics testing will not continue, set the G/N POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

Shaft and Trunnion Positional Accuracy Checks 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 15 seconds, return the selector to OFF. 

Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 
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6.2.12.8.3 


6.2.12.8.4 


6.2.12.8.5 


6.2.12.8.6 


6.2.12.8.7 


6.2.12.8.8 


6.2.12.8.9 


6.2; 12.8.10 


6.2.12.8.11 


6.2.12.8.12 


6.2.12.8.13 


6.2.12.8.14 


6.2.12.8.15 


• APOLLO G&N Specification 
ND1002325 REV W 

Sight through the SXT. Using the control stick align the SXT SLOS with optical 
target No. 1 on the G4N Installation Fixture Model No. A23-097. Set the 
OPTICS SPEED switch to LO as the target is approached. When the target star 
is centered In the SXT reticle, press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles from the TPAC. Then record the value 
of R1 and R2 displayed on the CRT. 

Sight through the SXT. Using the control stick align the SXT SLOS with optical 
target No. 2 on A23-097. Set the OPTICS SPEED switch to LO as the target 
is approached. 

When the target star is centered in the SXT reticle, press the MARK pushbutton 
and simultaneously record the Shaft and Trunnion angles from the TPAC. Then 
record the value of R1 and R2 displayed on the CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 15 seconds set the switch to OFF. Set the 
OPTICS MODE switch to CMC. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from R1 in 6.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. " 

Enter the value recorded from R2 in 6.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. 

Sight through the SXT. The SLOS.should be centered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.3 shall be less than 
0.25 degrees. Record the difference. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from R1 in 6.2.12.8.5 into the K-Start. Press the 
ENTER pushbutton. _ 

Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press the 
ENTER pushbutton. 

Sight through the SXT. The SLOS should be centered on Optical Target No. 2 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.5 shall be less than 
0.25 degrees. Record the difference. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 15 seconds return the switch to OFF. 
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NUMBER 

REVISION LETTER' "" ‘ | ' 

r~r nil i i !**"•■■ 

6.2.12.8.16 

Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

Enter +00000 into the K-Start 3 time*. Press the ENTER pushbutton after 
each entry. 

6.2.13 

Optics Slew Rate Test 

6.2 13.1 

6.2.13.2 

NOTE: Perform Master Initialization 6.2.5.3 before proceeding. 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that >28 VDC OPTICS OPERATE BUS (CO 1530) la ‘ 

^ * 28 - 0±3 ‘ 0 VDC - Vertf y U>at OPTX 28V 800 ope 1 % aero (C G 1211) and 

OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequencerfnto K-148. Press the ENTER afte- 

each entry. 


a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER ‘ ■ 

c. +00000, ENTER ‘ . ’ ' 

d. 4O0000, ENTER 

6.2.13.3 . 

Verify and/or set the following switches on the GW Indicator Control Panel 
to the positions indicated. w 


a. TEL TRUN to SLAVE to SXT 
b« OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

6.2.13.4 

Monitor MARK COMMAND by entering VERB 06 NOUN 56 into K-148. Press 
the ENTER pushbutton. * * 

' 

TRUNNION SLEW RATE - HI SPEED 

6.2.13.5 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER 8PE£D 
switch setting, carefully slew the SXT Trunnion to within +5 degrees to zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on tho GtiN Indicator Control Panel to ZERO. Wait 15 seconds. 

Set the OPTICS ZERO switch on the G&N Indicator Control Panel to OFF. 

NOTE: Read and understand step 6.2.13.6 before proceeding. Do not hold 

Control Stick at upper limit more than 19 seconds, or exceed a trunnion 
angle of 85 degrees. 

6.2.13.6 

While slewing the optics, record the following signals: SXT TRUN SERVO 
error (CG 3118), SXT TRUN TACH (CG 3150), and SCT.TRUN TACH (CO 3170) 

CO 3118 shall be between -0.25 and -2.0VRMS. hT h,t. r , nn ' 


-0.85*0.35 VAMS. . 

CG 3150 shall be 3.3*1.3 V&MS.. CG 3170 be 

rORM M 

V. t*04 



6.2.13.6 

(Continued) 
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Push and hold the Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 seconds after 
the first MARK, again press the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE 
and immediately record the display In R2 and R3 within 2 seconds. 
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NUMBER 

[ REVISION LETTER 

1—■- 


1H" 1 III 1 1 PAOe 


(before display changes). .The data displayed is in the following form: 


a. R2 m iXX. XXX (Trunnion LOS angle in deg) 

b. R3 * +XXX. XX (Time in seconds) 

After the display has changed, agaia record the value of R2 and R3. 


6.2.13.7 Perform the following calculations: 


6.2.13.8 


6.2.13.9 


NOTE: In performing calculation b. below, and in similar calculations 
throughout this iest procedure, the following shall be noted 
and taken into account. It is possible that the second R3 
reading may be smaller than the first reading. If so, add 
an overflow time value of 163.84 sec to the second reading 
and then subtract the first reading, in order to obtain A 
time as the difference of the two R3 readings. 


a. 

h. 


Difference between R 2 displays * 
Difference between R3 displays * 
A trim, ang le 
A time 


_ ( A trun. angle) 
_ ( A time) 


_ deg/sec 


The trunnion slew rate shall be 10±2 deg/soc. 

SHAFT SLEW RATE - HI SPEED- 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of sero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to OFF 

MARK Command by entering VERB 06 NOUN 56 in K-148. Press the 
ENTER pushbutton. 

NOTE: Read and understand step 6.2.13.9 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds^ or 
exceed a shaft angle of 250 degrees. 

While slewing the optics, record the foUowing signals: SXT SHAFT SERVO 

1*7 ^n 1 II’ ! XT SHAFT TACH < CG 3I40 >» and 8 CT SHAFT TACH (CG3160) 
betwee “ -°- 2 ** 2 - * VRMS. CG 3140 shall be 8.3*; 3 

«?? 31 8haJ1 h® " 3 * 3±1 * 3 VRMS ' ^ *nd bold the Optkss Control 
stick to its right limit. Approximately 2 seconds later press the MARK push- 
button. Approximately 5 -econds after the first MARK, again press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE lamp 
8 i 1 ? 1641, Press ^ KEY PLEASE and immediately record the display in Rl 
and R3 within 2 sec (before display changes). The data displayed is in the follow¬ 
ing form* . ... ^ ~. v 


». Rl »*XXX.XX (Shaft angles In deg.) , , ’ - 

b. Rd ■ .XXX.XX (Time in shconds.) • 

A£ter Ul * dAplay *“* cha “ 8 e<1 - again record the values of Rl and R 3 . ' 
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6.2.13.10 


6.2.13.11 


6.2.13.12 


6.2.13.13 


Perforin the following calculations: 


a. 

b. 


c. 


Difference between HI displays « 
Difference between R3 displays ■ 
A shaft angle 
A time 


* _ deg/sec 


* _(A shaft angle) 

• ”(A time) 


The Shaft Slew Rate shall be 19.5±3.9 deg/sec 
TRUNNION SLEW RATE - MED SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within *♦•5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to OFF. 
Set the OPTICS SPEED switch to MED. Monitor MARK command by entering 
VERB 06 NOUN 56 in K148. Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.12 before proceeding. Do not hold 
control stick at upper limit for more than 20 seconds. 


Record the SXT TRUN MTR control winding (CO 3155) signal on the CRT while 
slewing the optics. CG 3155 shall be +0.25 to +2.-00 VRMS. 

Push and hold the Optics Control Stick to its upper limit. 

Approximately 2 seconds later press the MARK pushbutton. Approximately 5 
seconds after the first MARK, again press the MARK pushbutton, release the con¬ 
trol suck and verify that the KEY RELEASE lamp is lighted. Press the KEY 
RELEASE and immediately record the display in R2 and R3 within 2 seconds 
(before Replay changes). The data displayed is in the following form: 

a. R2 ** iXX.XXX (Trunnion LOS angle in deg) 

b. R3 - +XXX.XX (Time in seconds) 

After the display has changed, again record the values of R2 and R3. 

Perform the following calculations: 

(A trunnion angle) 

(A time) 


The Trunnion Slew Rate shall be 1.0±0.2 deg/sec. 


a. 

b. 


Difference between R2 displays m • 
Difference between R3 displays » • 

A trunnion angle 

•A time---deg/sec 
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6.2.13.14 


6.2.13.15 


6.2.13.16 


6.2.13.17 


6.2.13.18 


SHAFT SLEW RATE - MED SPEED * 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to MAN 
Monitor MARK Command by entering VERB 06 NOUN 56 in K-148. Press the 
ENTER pushbutton. 

NOTE: Read and understand 6.2.13,15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

Record the SXT SHAFT MTR control winding (CO 3145) signal on 
the CRT while slewing the optics. CG 3145 shall be -K). 50 to +4.0 
VRMS. Push and hold the Optics Control Stick to 
its right limit. Approximately 2 seconds later press the MARK pushbutton. 
Approximately 5 seconds after*the first MARK, again press the MARK push¬ 
button, release control stick, and verify that the KEY RELEASE lamp is lighted. 
Press the KEY RELEASE and Immediately record the display in Rl and R3 
within 2 seconds (before display changes). The data displayed is in the follow^ 
ing form: 

S* Rl »» ±XXX. XX (Shaft angles in deg) 

b. R3 «+XXX. XX (Time in seconds) 

v 

After the display has changed, again record the values of Rl and R3.. 

Perform the following calculations: 

(A shaft angle) 

(A time) 


TRUNNION SLEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero ' 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to OFF. 
Set the OPTICS SPEED switch to LO. Monitor MARK command by entering the 
VERB 06 NOUN 56 in K-148. Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.18 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 

Push and hold the Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 seconds after the 
first MARK, again press the MARK pushbutton, release the control stick, and 
verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE and 
immediately record the display in R2 and R3 within 2 sec (before display 
changes). The data displayed is in the following form: 


a. Difference between Rl displays =« ___ 

b. ‘ Difference between R3 displays -__ •_ 

A shaft angle 

c. —-—= * deg/sec 

A time -- 

The Shaft Slew Rate shall be 2.0*0.4 deg/sec. 
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6.2.13.19 


6.2.13.20 


6.2.13.21 


6.2.13.22 


a. R2- ±XX. XXX (Trunnion LOS angle in deg) 

b. R3 * +XXX. XX (Time in aeconds) 

After the display has changed, again record the values of R2 and R3. 
Perform the following calculations: 


a. Difference between R2 displays " 

b. Difference between R3 displays « _ 

A trunnion angle , . 

A time " - ‘-<*eg/»ec. 


(A trunnion angle) 
(A time) 


The Trunnion Slew Rate shall be 0.10±0.02 deg/sec. 


SHAFT SLEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to OFF. 
Monitor MARK command by entering VERB 06 NOUN 56 in K-148. Press the 
ENTER pushbutton. 

v • -■ 

NOTE: Read and understand 6.2.13.21 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 


Push and hold the Optics Control Stick to Its right limit. Approximately 
2 seconds later press the MARK pushbutton. 

Approximately 5 seconds after the first MARK, again press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp is lighted. Press the KEY RELEASE and immediately record the 
display in R1 and R3 within 2 sec (before display changes). The data 
displayed is in the following form: 

a. R1 - ±XXX. XX (Shaft angle in deg) 

b. R3 - +XXX.XX (Time in seconds) 

After the display has changed, again record the values of R1 and R3. 
Perform the following calculations: 

(A shaft angle) 

(A time) 


The Shaft Slew Rate shall be 0.20±0.04 deg/sec. 


a; Difference between R1 displays -_ 

b. Difference between R3 displays ■ 

A shaft angle 

°- A time-deg/sec 
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6.2.13.23 


6.2..13.24 


6.2.13.25 


6.2.13.26 


OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 


On K-148, enter VERB 06 NOUN 56 ENTER. Using the OPTICS CONTROL 
STICK and a convenient CONTROLLER SPEED switch setting, carefully slew 
the SXT Trunnion to within +5 degrees of zero as indicated by the TP AC 
(Telescope Trunnion slaved to SXT). Set the OPTICS ZERO switch to ZERO. 
Wait 15 seconds. Set the OPTICS ZERO switch to OFF. 

* 

Press and release MARK pushbutton. Approximately 60 seconds after the 
first MARK, again prests and release MARK pushbutton. Verify KEY RELEASE 
is flashing. Press KEY RELEASE pushbutton and record data in Rl, R2 and 
R3 within 2 seconds. When DSKY display changes, again record Rl, R2 and 
R3. The data display is in the following form: 

a. Rl = ±XXX. XX (Shaft Angle in Degrees) 

b. R2 = ±XX. XXX (Trunnion Angle in Degrees) 

c. R3 ~ •♦■XXX. XX (Time in Seconds) 


Perform the following calculations (first display minus second display); 


a. Difference between Rl displays *_(A shaft angle) 

b. Difference between R2 displays (A trunnion angles) 

cr. Difference between R3 displays *_(A time) 

d. . ^tlme^ * ^ ~_. _ deg/sec (shaft drift rate) 

shall be less than 0.0333 deg/sec. 

A trunnion angle .. , . ... 

e. —^ time -“— =_deg/sec (trunnion drift rate) 

shall be less than 0.0167 deg/sec. 


Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OFF. 
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6.2.14 • Stabilization Loop Step Response Test 

6.2.14.1 Proceed with this teat if the Operate Power On Teat of 6.2.3 has been per¬ 
formed and system operation has not been interrupted. If system operation 

,. has been interrupted, perform the Turn On Procedure of 6.2.5.2 before 
prooeoding. 

6.2.14.2 Insure that the Carry-on Command Stlmoli Unit, Model Not C14-200, la 
installed and connected. 

6.2.14.3 * Enter VERB 36 into K148. Press the ENTER pushbutton, then die ERROR 

, RESET pushbutton. 

6.2.14.4 Inner Gimbal Response Test 

6.2.14.4.1 Enter oode 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.4.2 Enter VERB 41 NOUN 20 Into K143. Press ENTER pushbutton. 

6.2.14.4.3 Enter 400000 into K148 three times. Press ENTER after each entry. Wait 

30 seconds. • * , . ■ 

6.2.14.4.4 Enter VERB 42 into K148. Press ENTER. 

6.2.14.4.5 Enter 400000 into K148 three times. Press ENTER after each entry* Wait 
00 seconds. 


6.2.14.4.6 Deleted. 


3$ X. ; 4.” t*1 \Z T * .* *? t? *• 


6.2.14.4.7 


6.2.14.4.8 

6.2.14.4.9 


6.2.14.4.10 


Enter 1000 into R155. Verify and execute to enter a DC step into the IG 
stabilization loop. 

CAUTION: If the transient caused by the step input does not die out ' * 

within 15 seconds, remove the IMU OPERATE power by sotting the G/N 
POWER IMU switch on theLEB Lightly Control Panel to OFF. 

Set up Analog Recorder 4A1-A9 using a chart speed of 100 mra/seo. 

Enter 0000 into 4A2-A6-R155; the top part of switch should be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press the XEQ/8EAL pushbutton to remove the stop input 
to the IG Stabilization Loop. The bottom part of switch shall be extinguished. 

After the transient has died out, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step input 
and the settling of the error signal to a value equal to ±5 percent of the original 
step amplitude. In addition, record the total number of overshoots. 


Page vOl 


.'—,1 

-i, i 

■ i 

' } 


TT JZ* ’" " 





Apollo g&n specification 

ND1002325 REV W 


NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 

13314 LtKWOOO SlVO OOWNfv. CAU'OHNI* 


. COOK I DINT. MO. 03953 








APOLLO G&N Specification 
ND1002325' REV W 


6.2.14.6 

6.2.14.6.1 

6.2.14.6.2 

6.2.14.6.3 

6.2.14.6.4 

6.2.14.6.5 

6.2.14.6.6 

6.2.14.6.7 


6.2.14.6.8 

6.2.14.6.9 


6.2.14.6.10 


6.2.14.6.10.1 

6.2.14.6.10.2 

6.2.14.7 
6.2.14.7.1 


Outer Gimbal Response Test 

Enter code 2026000000 in C-START Module 4A1-A5-C156. Press XEQ/SEAL 
Pushbutton to call up CG 2177 OGA SERVO ERROR on 4A1-A3-CH1. 

Enter VERB 41 NOUN 20 into K148. Press ENTER. 

Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. . 

Enter VERB 42 into K148. Press ENTER pushbutton. . 

Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 90 seconds. 

Enter 0010 into 4A2-A6-R155. The top half of the switch shall be illuminated. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. 

Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
OG Stabilization Loops. 

NOTE: If the transient caused by the step input does not die out within 15 
seconds, remove the IMU OPERATE power by setting the G/N POWER I MU 
switch on the LEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Enter 0000 into 4A2-A6-R155. The top half of the switch shall be extinguished. 
Insure that no other function switches on 4A2-A6-155 are illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the OG Stabilization Loop. 

After the transients have died out, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing the 
step input and the settling of the error signal to a value equal to ±5 percent of 
the original step amplitude. In addition, record the total number of overshoots. 

The outer gimbal stabilization loop response time shall be less than 0.1 second. 

The maximum number of overshoots cm the OGA Servo Error Signals shall 
be five. . 

Enter VERB 40 NOUN 20 into K148. Press the ENTER pushbutton. 

Enter VERB 41 NOUN 20 into K148. Press the ENTER pushbutton. 
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6.2.14.7. 

6.2.14.7. 

6.2.14.7. 


6.2.14.7. 

6.2.15 

6.2.16.1 

6.2.15.2 

6.2.15.3 


6.2.15.3. 

6.2.15.4 

6.2.15.5 

6.2.15.6 
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NUMBER 

REVISION LETTER 



~r~ i i ii ~r~r~ 

RACE 


2 > Enter 400000 Into K148. Press the ENTER pushbutton. 

3 Enter 400000 Into K148. Press the ENTER pushbutton. 

4 Enter 400000 into K148. Press the ENTER pushbutton. 



IRIG Scale Factor Test 

Perfbror Master Initialization 6.2.5.3 before proceeding.' 


Verify that the IMU OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the Gimbajj, 
Friction Test, 6.2.7. 

Set up the Analog Recorders to monitor the following signals: 

a. CG 2117 1G SERVO ERROR 

b. CG 2147 MG SERVO ERROR 
C. CG 2177 OG SERVO ERROR 

d. CG 2120-1GTM CURRENT 

e. OG 2150 MG TM CURRENT 

f. CG 2180 OG TM CURRENT 

Start the analog recorder chart drive using a chart speed of 1 mm/seo. 
The recorder shall run for the duration of 6.2.15. 


Enter VERB 57 Into K148. Press the ENTER pushbutton. 

Entery!2? 05 k* 0 K148 * Prc8# ENTER Program 07 shall be 

VERB 06 NOUN 61 shall flash on CRT and the following, displayed in R1 and R2; 


R1 * ±xxxxx (some Nay. Base azimuth) 

R2 ■ Axxxxx (some test site latitude; see Table 1) 
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6.2.15.7 


6.2.15.8 


6.2.15.9 


6.2.15.10 


6.2.15.11 


6.2.15.12 
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REVISION LETTER 


PAGE 


If tlie values displayed in HI and R2 are correct, proceed wtth test. If not 
perform the following sequence: 

p. To correct Rl, on the K-start enter VERB 21, press ENTER pushbutton, 
ixxx. xx, press ENTER (±xxx. xx is correct nav. base azimuth). 

b. To correct R2, on the K-start enter VERB 22. press ENTER pushbutton, . 
dtxx. xxx, press ENTER (obtain correct site latitude from Table I). * 

Verify values in Rl and R2 are correct. 

Table I 

Site 

NAA 
MSC 
MILA 


Latitude 

+33.921 
+29.556 
+28.516 


On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00001 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM Is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.8. 

In approximately 160 seconds VERB 06 NOUN 66 shall flash. Read and 
. record from CRT DSKY Row 1 (+X IRIG Scale Factor error In part per 
million, Position +00001). 

On K-148 enter the following sequence: 


VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00002 ENTR ...• - - - 

NOTE : If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM lamp Is on, enter VERB 36 ENTR and repeat steps 
* 6.2.15.4 through 6.2.15.7 and 6.2.15.10. 


In approximately 160 seconds VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (+Y DUG Scale Factor error in parts per 
million Position +00002). 


I 


On K-148 enter the following sequence: 


VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00003 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp Is ON, enter VERB 36 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.12. ^ % 
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NUMBER 

REVISION LETTER 
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RACE 


6.2.16 

6.2.16.1 

6.2.16.2 

6.2J16.3 

6.2.16.4 

6.2.16.5 


6.2.16.6 

6.2.16.7 

6.2.16.7.1 


6.2.16.7.2 


IMU Performance Test 

Perform Master Initialization 6.2.5.3 before proceeding. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 * AAAAA and the 
time of day. 

Enter VERB 21 NOUN 02 into K148. Press the ENT&R pushbutton. Enter 
01300 into K148. Press ENTER. Enter AAAAA into K148. Press ENTER. . 


Enter VERB 06 NOUN 02 into K148. Press ENTER. 
Press ENTER. Record R1 * BBBBB. 

Perform the following calculations: 
a. 


Enter 01300 into K148. 


R1 (BBBBB) X 5.12 
3600 


CCCC.C (hrs. in high order scaler channel 3) 


b. 23.3 - CCC.C - DDDDD Hrs. 

w 

c. Add DDDDD to time of day recorded in step 1. 

Do Not enter any of the PIPA scale factor tests within -0.2 hours of the time of . 
day calculated in step 6.2.16.5c. This is the time at which the high order scaler, 
channel 3. will overflow. If a PIPA scale factor test is being performed at this 
time, unacceptable test results will occur. 

' Verify that the IMU Operate Power has been applied for at least one hour. 

1 Test Initiation. 

Enter the following into K148. 

a. VERB 01 NOUN 01, ENTER * 

b. 00362. ENTER 
Record R1 * XXXXY 

Enter the following into K148 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY 1 , ENTER where Y' is determined by Table XV and XXXX is that 
recorded in 6.2.16.7.1. 

TABLE XV 


Y ffrom 6.2.16.7.1) 

9 

1 

2 

3 

4 

5 

6 

7 

Y* 

I 2 

JL- 

_2_ 


6 

Ll_ 

6 

1 7 1 


6.2.16.7.3 

6.2.16.7.4 

6.2.16.7.5 


Enter VERB 57 into K148. Press the ENTER pushbutton. 

Enter 00001 into K148. Press the ENTER pushbutton. , 

On the CRT, DSKY display verify R1 (Navigation Base Azimuth) and R2 (Site 
Latitude) are correct. 
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6.2.16.7.6 


If values tor R1 and R2 are correct, proceed to next step. If values for EX 
and R2 are incorrect, enter the following sequence into K-148. 

VERB 24 ENTR 

aXXX. XX ENTR (Correct navigation base azimuth ±0.60 deg) 

+XX. XXX ENTR (Correct site latitude from Table XX) 

Verify values in R1 and R2 are correct 


TABLE XX 

LOCATION 

NAA - 

MSC 

MILA. 


LATITUDE* 

+33.921 t 
+29. 556* 
+28.5X3 


6.2.16.7.7 On K-146 enter the following sequence: 

i VERB 33 ENTR 4 . * ' 

VERB 06 NOUN 66 shall flash 

3.9.16.7.8 On CRT, DSKY display, verify R1 *+00900 (Time), R2 *+00000 (Test Index v 
No.) and R3 * +00001 (Test Position). If values for Rl, R2 and R3 are correct, 
prooeed to next step. If values for Rl, R2 and R3 are incorrect, enter the 
following sequence into K-148: 

. VERB 25 ENTR 

f +00900 ENTR (Test Time in 8sconds) . ■ 

. +00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

6.2.16.7.9 1 On K-146 enter the following sequence: 

VERB 33 ENTR * * . - 

: , . 1 • - * ..• " r 

6.2.16.7.10 la approximately 17 minutes, VERB 06 NOUN 66 ehali flash. From the CRT 
DfiKY display, record R2 (+NBDT) Position +00001. 

6.2.16.7.11* On K-148 enter the following sequence: c / 

r VERB 33 ENTR ^ 

6.2.16.7.12 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT, 

* record Rl and R2 f+X PIPAS) Position +06001. Row 1 is whole pert. Row t . 
is fractional part. Units are cm/sec. . j # ; r 
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6.2.16. 7.14 


6.2.16.7.13 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

On CRT DSKY displays, verify.Rl * +00900, R2 * +00000, and R3 - +00002. 

If values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are incorrect, enter the following sequence* 

Into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00002 ENTR (Test Position Entry) 


6.2.16.7.15 

8.2.16.7.16 

6.2.16.7.17 

6.2.16.7.18 

6.2.16.7.19 


Oo K-148 enter the following sequence: 
VERB 33 ENTR 


\ 


6.2.16.7.20 


In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (+NBDZ) Position +00002. 

On K-148 enter the following sequence: 

VERB 33 ENTR 

In approximately 90 secs. VERB 06 NOUN 66 shall flash. From the CRT, 
record Rl and R2 T“X PIPAG) Position +00002. 

On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 
00407 ENTR 

77757 - ' ENTR 

VERB 21 NOUN 01 ENTR 
00411 ENTR 

00020 ENTR 

VERB 33 ENTR 

In approximately 67 minutes, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (-NBDX + ADIAX) Pos +00002, Record CRT CDU 
glmbal angle indications and time. 


6.2.16.7.21 On K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


99 
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r. 32 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT 
- DSKY display record R1 and R2 <-Z PIPAG) Position +00004. 

r.33 On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 

00405 ENTR * 1 

00020 ENTR * 

VERB 21 NOUN 01 ENTR 
00407 ENTR 

77757 ENTR 

VERB 33 ENTR 

.34 In approximately 67 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display record R2 (+NBD2 + A DIAZ) Position +00004. Record CRT 
CDU gimbal angle indications and time. 

.35 On K-148 enter the following sequence: 

VERB 33 ENTR V 

VERB 06 NOUN 66-shall flash 

. 36 From the CRT DSKY display, aerify R1 - +00900, R2 - +00000 and R3 - +00005. 

If values for Rl. R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and.R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

• +00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00005 ENTR (Test Position Entry) 

.37 On K-148 enter the following sequence: 

VERB 33 ENTR 

• 38 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm lamp shall extinguish. 

. 39 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record Rl and R2 (+Y PIPAG) Position +00005. 

.40 On K-148 enter the following sequence: 

VE&B 34 ENTR 

VERB 06 NOUN 66 shall flash 
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!. 16.7.41 On the CRT DSKY display, verify R1 - +00900, R2 - +00000 and R3 ■ +00006. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 

Rl, R2, and R3 are Incorrect, enter the following sequence into K-148: 
VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

♦00006 ENTR (Test Position Entry) 

. 16.7.42 On K-148 enter the following sequence: 


VERB 33 ENTR 

2.16.7.43 The PROG alarm and GIMBAI, LOCK lamps shall light. Press Error Reset. 
The PROG alarm lamp shall extinguish. 

2.16.7.44 In approximately 90 secs VERB 06 NOUN 66 shall flash. From the CRT DSKY 
display, record Rl and R2. (-Y PIPAG) Position +00006. 

2.16.7.45 On K-148 enter the following sequence: . \ 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

! *16.7.46 On the CRT DSKY display, verify Rl * +00900, R2 * +00000 and R3 - +00007. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2, and R3 are incorrect, enter the following sequence into K-l48: 

VERB 25 ENTR . . + . 

+00900 ENTR (Test Time in Seconds) 

♦00000 ENTR (Test Index Number) 

+00007 ENTR (Test Position Entry) 

.16.7.47 On K-l48 enter the following sequence: 

VERB 33 ENTR 

.16.7.48 to approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
q?KY display, record R2 (+. 707 AD6RAX-NBDX) Position +00007. • 

! 

.16.7.49 On K-l48 enter the following sequence: ‘ 

VERB 34 ENTR 
- VERB 06 NOUN 66 shall flash 


.16. 7.48 
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7.60 

7.51 


6.2.16. li 52 


On the CRT DSKY display, verify Rl - +00900, R2 - +00000, and R3 « +00008. 
On K-148 enter the following sequence: 

VERB 33 ENTR 

o 

In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 Q-707 (NBDZ+NBDY) +0.5 (ADIAZ-ADIAY) 

•H).5 (ADSRAY + ADSRAZ][] Position+00008. 


6.2.16.7.53 On K-148 enter the following: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 


6.2.16*7.54 On the CRT DSKY display, verify R1 - +00900, R2 « +00000, and R3 - +00009. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

*00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00009 ENTR (Test Position Entry) - 

6.2.16.7.55 On K-148 enter the following sequencer 

. VERB 33 ENTR 


6.2.16.7.56 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (-NBDZ +. 707 ADSRAZ) Position +00009. 

6.2.16.7.57 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06. NOUN 66 shall flash 


6.2.16.7.58 On the CRT DSKY display, verify Rl » +00900, R2 ■ +00000, and R3 « +00010. 

If values for Rl, R2, and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) * - 

+00000 ENTR (Test Index Number) 

+00010 ENTR (Test Position Entry) 
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6.2.16.7*59 On K-148 enter the following sequence: 


‘ VERB 33 ENTR 


6.2.16.7.60 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display record R2 [/707 (NBDY-NBDX) + . 5 (ADIAY-ADIAX) >.5 
ADSRA XJ Position +00010. 

6.2.16.7.61 Terminate this test by entering in K-148 the following: 

VERB 36 ENTR 


6.2.16.7.62 On K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


6.2.16.9 


6.2.16. 9.1 


Y PIPA Data Correction Calculation . 

; _ ■. A 

From the uplink file thpe, the compressed data tape.or the PCM tape, request 
a data reduction of the X and Z accelerometer AV counts (addresses 37 and 41, - 
respectively) and the TIME 2 and TIME 1 registers (addresses 24 and 25,. 
respectively) for the period during which the Y PIPA test was being performed 
in positions 5 and 6 of the IMU Performance Test. 


6.2.16.9.2 


Perform the following calculations for position 5. 


g 5 


‘ G r 


Cos 0, 
Where: 


>5 


Gg = Measured acceleration term (position 5). 

Gg = Corrected acceleration term (transfer to line 11) 
* 8 2 

Cos 0y 5 = 1 - y g for small angles 
— 

' Where: 

•y 5 » V « 2 *5 + 


and: 




Wx 5 


(AV x5 - AV x Bias) (S. F.*) 
(AT) (local g) 

(AV z5 - AV z Bias) (S.F.*) 
(AT) (local g) 


104 



6.2.16.9.3 


APOLLO G&N Specification 
ND1002325 REV W 


and: 

AV„ Bias « i X . PIPA Bias ) (ATi 
S.F. X 

AV, Bias = (Z PIPA Bias) (AT) 

S.F. Z 

£». F. and Bias terms are obtained from* positions 1 through 4 of the IMU Per¬ 
formance Test. 

Perform the following calculations for position 6. 


J 6 


J 6 


Cos 0, 


*6 


Where: 

Gg = Measured acceleration term (position 6) 

Gg. = Corrected acceleration term (transfer to line 12) 
#2 

Cos 0 y ^ = 1 - ^6 for small angles 

2 


y 6 

and: 
0Z6 = 




+ 0 * 


(AVx6 - AVx Bias) (S. F.jj 
(AT) (local g) 


a (AVz6-AVz Bias) (S.F. Z ) 
x 6 (AT) . (local g) 

and: 

AV X Bias - (X PIPA Bias) (AT ) 
S * F ** 

AV„ Bias = (Z PIPA Bias) (AT) 

S. F. - 


S. F. and Bias terms are obtained from positions 1 through 4 of the IMU Per- . 
formance Test. 
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6,2.1b. 

ID* Calculations 



i 

Position Ho. As 
Displaced in R3 

Table XXI 

Quantity Being Measured 

JL ' ■ 


+00001 

4NBDT * * 

+X PIPA G ' 



400002 

+NHDZ 
•X PIPA G 
-N233X 4 ADIAX 



400003 

-KTDX 
♦Z ‘PIPA G 



400004 . 

100005 ) 

+HJ>Djt 4 ADSRAY 
•Z PIPA G 

4KEDZ 4 ADIAZ 

4 Y PIPA Q 



400006 

- Y PIPA 0 

* • 


. +00007 

•him + .707 ATBRAX 



400006 

.707.(-KEDZ - KDDY) 4 .5 (ADIAZ - ADIAY) 

+.5 (AD6RAY 4 ADGRAZ) 


400009 

•NBDZ 4 .707 AESRAZ 



400010 

• .707 (NBDY - IfBDX) 4 .5 (ADIAY - ADIAX) 

4.5 (ADSRAX) 


■ % . ‘ ■■ 

’ ’ • *' '■ 

f 

r \ 


,•. ■ ,, 

" sr 


;*> . ■ . ■ ■' 

. ' . 1 . ■ * € ' * 


r ; . • 

V A* 

* r* \y ? 

. . 7" ■ ‘ ' ^ : ■ 

— 
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6.2.16.10.1 Measured Values 



Line 

Position No. 

Step No. 

Parameter 

Recorded Value 

6.2.16.10.1.1 ' 

1 

+00001 

6.2.16.7.10 

+NBDY 

R2 

6.2.16.10.1.2 

2 

+00001 

6.2.16.7.12 

+tfPIPAG 

R1 . R2 

6.2.16.10.1.3 

3 

+00002 

6.2.16.7.16 

+NBDZ 

R2 

6„ 2.16:10.1.4 

4 

+00002 

6.2.16.7.18 

-XPIPAG 

R1 . R2 

6.2.16.10.1.5 

5 

+00002 

6.2.16.7.20 

-NBDX+ 

ADIAX 

R2 

6.2.16.10.1.6 

6 

+00003 ' 

6.2.16. 7.24 

-NBDX 

R2 

6.2.16.10.1.7 

7 

+00003 

6.2.16.7.26 

+ZPIPAG 

R1 . R2 

6.2.16.10.1.8 

8 

+00004 

6. 2.16.7.30 

+NBDY+ 
ADSRAY 

R2 

6.2.16.10.1.9 

9 i 

+00004 

6.2.1&. 7.32 

-ZPIPAG 

R1 . R2 

6.2.16.10.1.10 

10 ! 

+00004 

6.2.16.7.34 

+NBDZ+ 

ADIAZ 

R2 

6.2.16.10.1.11 

* u i 

+00005 

. 6.2.16.7.39 and 
6. 2.16.9.2 

+YPIPAG 

R1 . R2 

6.2.16.10.1.12 . 

“1 

+00006 

6.2.16.7.44 and 
6.2.16.9.3 

-YPIPAG 

R1 . R2 

6.2.16.10.1.13 

13 

+00007 

6.2.16.7.48 

-NBDX + 

. 707ADSRAX 

R2 

6.2.16.10.1.14 

14 

+00008 

6.2.16. 7. 52 

. 707 (-NBDZ- ’ R2 

NBDY) + . 5 (ADIAZ-ADIAY) 

+. 5 (ADSRAY + ADSRAZ) 

6.2.16.10.1.15 

15 

+00006 

6. 2.16. 7.56 

-NBDZ + 

.707ADSRAZ 

R2 

6.2.16.10.1.16 

16 

+00010 

6.2.16.7.60 

. 707 (NBDY R2 

NBDX) + . 5 (ADIAY - 


ADIAX) + . 5 ADSRAX 
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6.2.16.10.2 Obtain data from last historical DUG and PIPA test and complete Table Xi-i 

TABLE X { . x 


RECORDED VALUE 






6.2.16.10.3 Obtain data from the second last historical IRIG and PIPA test and complete 
Table Xt-2. 

TABLE Xi-2 

[ PARAMETER | UNITS j RECORDED VALUE I 


NBDX 

i meru 

NBDY 

meru 

NBDZ 

| meru 

ADSRAX 

meru/g 

ADSRAY 

meru/g 

ADSRAZ 

meru/g 

ADI AX 

meru/g 
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Not 


TABLE X ^.2 (Continued) 


1 PARAMETER 



j ADIAY 

1 

| meru/g 


j A DIAZ 

i meru/g 

* 

! X PI PA S. F. Error 

: PPM 


I Y PIPA S.F. Error 

! PPM 

1 

. • 

j ZPIPA S.F. Error 

! PPM 


j X PIPA Bias 

j cm/sec 2 


| Y PIPA Bias 

j cm/sec 2 


j Z PIPA Bias 

1 . .. - 

j cm/sec 2 1 



6.2.16.10.4 


Obtain data from the third last historical HUG and PIPA test and complete 
Table X^. j , * . - x 

TABLE Xi_ 3 


PARAMETER 

UNITS ! 

RECORDED VALUE I 

NBDX j 

meru ♦ 1 j 

’ NBDY 

meru : ‘ j 

NBDZ 

meru 1 

! 1 

ADSRAX 

meru/g ; 

i 

[ ADSRAY 

j ■ . 

meru/g \ 1 

j ADSRAZ j 

megu/g j | 


meru/g ! ; j 

j ADIAY 

. j I 

mewg ; ) 

| ADIAZ ' j 

meru/g 

i 

i 

* X PIPA S. F. Error S 

PPM 

I 

! Y PIPA a. IV Error j 

PPM 


) Z PIPA S. F. Error ! 

PPM ! | 

] X PIPA Bias i 

cm/sec 2 


j Y PIPA BUs 

cm/sec 2 


! Z PIPA BUs 

1 . • 

i. 

cm/sec 2 

. ! 
i 

-...i 
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6.2.16.10.5 'Compute the PIPA Scale Factor error in parts per million and record in 
Table X. 


a. PIPA S. F. Error * 


k -t-PIPAG - (-PIPAG) 


b. X PIPA 8. F. Error- [,^T-Une 4 
o. Y PIPA 8. F. Error- [ jg1^1-^ine li 
d. Z PIPA 8. F. Error- 


d. Z PIPA S. F. Error* 


- 1.000000 10 


-l f 00000T 1 


The PIPA S. F. Error shall not exceed ±1900 PPM. 

6.2.16.10.6 Compute the PIPA Bias in cm/sec 2 and record in Table Xj. 

a. PIPA Bias = +PIPAG + (-PITAG) * . cm/sec 2 

2 

b. X PIPA BUs = line 2 4 line 4 = 

2 

e. Y PIPA Bias = line 11+ line 12 * * 

2 

d. Z PIPA Bias = line 7 + line 9 « - ' 

2 

The PIPA Bias shall not exceed ±2.28 cm/sec 2 . 

6.2.16.10.7 Calculate NED, ADSRA, and ADIA and record in Table Xi. 

a. NBDX * -(line 6) = 

NBDY * line 1 = 

NBDZ * line 3 - 

NBD shall not exceed ±15 meru. 

v 

b. ADSRAX * (line 13 - line 61 * 

.707 . 

ADSRAY - line 8 - line 1 * 


ADSRAZ * line 15 + line 3 s 
.707 

ADSRA shall not exceed ±40 meru/g. 
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c. ADIAX ■ line 5 - line 6 •*' 

ADlAt . iifii OS - .7 9 7 lN3DY-N»nX) . ^D8RAX ♦ ADIAX 

ADIAZ * line 10 - line 3 * . 

ADIA shall not exceed ±100 meru/g. 


TABLE x t 


PARAMETER 

I UNITS_'CALCULATED VALUE f 

NBDX 

; meru 

1- — ---- 

I • 

NBDY 

f meru j 

NBDZ 

J meru 

1 . 

ADSRAX 

| meru/g 

V . 

ADSRAY 

1 meru/g 


ADSRAZ 

j meru/g 


ADIAX ; 

I 

i meru/g 


ADIAY 

meru/g 


' ADIAZ 

meru/g 


X PIPA S. F. Error 

PPM 


Y PIPA S. F. Error 

PPM 


Z PIPA S. F. Error 

PPM 


X PIPA Bias 

cm/sec^ 


Y PIPA Bias 

r cm/sec 2 


Z PIPA Bias j 

cm/sec 2 

9 



6.2.16.10.8 Perform the following calculations for each term in Table Xi, and record 
. the results in Table D. 

D 1 * [ X i-1 - X,j 

°2 * jXf-1 -Xjj + |Xj_ 2 - X|_ x j 

°3 ' i X t-3 * X t-2 j ♦ 1*1-2 - *1-11 ♦ | x t-l " *|[ 
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Xj » data point just obtained 
X|.f * last historical data point 
x i -2 * 8econd last historical data point 
X i -3 s third last historical data point 


NOTE: Dj calculations begin with the first data point 

after ISS Pre-Vib; D 2 calculations being with the 
second data point after ISS Pre-Vib; D 3 calculations 
begin with the third data point after Pre-Vib. 



6.2.16.10.9 Failure to meet the above criteria shall result in retest according to paragraph 
5.4.2. 
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6.2.17 SXT-NB-IMU Fine Alignment Test 


6.2.17.1 * Perform Master Initialization 6.2.5.3 before proceeding. 


6.2.17.2 


6.2.17.3 


6.2.17.4 


6.2.17.5 


Prior to performing this test, the GAN Installation Qualification fixture shall 
be installed on the supporting fixture and adjusted to permit proper operation 
of the GAN optics. The azimuth supplied by the azimuth autoset (Optical 
Reference No. 1) shall be known to ±30 minutes of arc. 

NOTE: The GAN shall have had OPERATE power applied for a minimum of * 

1 hour. Set the G/N POWER-OPTICS switch to OPTICS. Verify 
that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0±3.0 VDC. 
Verify that the OPTX 28V 800 cps 1% zero (CG1211) and OPTIX 28V 
800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148, Press the ENTER pushbutton. Record R1 - AAAAA. 

If the recorded value is within any of the sets of limits given in Table 1 
proceed with the test. If the recorded value is NOT within any of the sets 
of limit8,walt 30 minutes and then repeat this step or enter VERB 11 NOUN 10 
ENTER, 00003 ENTER and proceed when the monitored value is within the limits 
set in Table I. _ 

MIN VALUE 
: 00000 
, ’ 04000 

10000 
14000 
20006 
24000 
30000 
34000 

Enter the following sequence into the Lower Equipment Bay (LEB) DSKY. 

a. VERB 41 NOUN 20 ENTER 

b. +00000, ENTER 
C. +60000, ENTER 
d. +00000, ENTER 

On the GAN Indicator Control Panel set the following switches to the position 
indicated. • 


AAAAA 

MAX VALUE 
03100 

AAAAA 

07100 

AAAAA 

13100 

AAAAA 

17100 

AAAAA 

23100 

AAAAA 

27100 

AAAAA 

33100 

AAAAA 

37100 


a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to LO 

d. OPTICS MODE to MAN 

6.2.17.5.1 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC. Set OPTICS ZERO to ZERO. 
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6.2.17.6 * Enter the following into the DSKY. 

a. VERB 01 NOUN 01, ENTER • 

b. 00362, ENTER 

Record R1 = XXXXY • 


6.2*17.7 


6.2.17.9 


6.2.17.10 


Enter the following into the DSKY # 

a. VERB 21 NOUN 01, ENTER 

b. 003$2, ENTER • • * 

c. XXXXY', ENTER, where Y 1 to determined by table below and XXXX is that 
recorded in 6.2.17.6, 

TABLE H 


Y (From 6.2.17.61 

JL 

l 


[j 

JL 

5 

6 

7 

Y’ 

JL 

JL 

tn 

la' 

□l 

JL 

13j 

JL _ 


6.2.17.8 . Initiate the test by entering the following sequence Into the LEB DSKY. 


a. VERB 57, ENTER 

b. 00003, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKY. The following data ts 
displayed in R1 and R2 on the DSKY. 

a. R1 »+13500 " . 

b. R2 * +xx. xxx (Site Latitude from Table I) 


TABLE I 


Test Site 
NAA ’ 
MILA 
MSC 


Latitude 
+33.922 
+28.516 
+29.556 


6.2.17.11 


If the data displayed is correct enter VERB 33 ENTER into the DSKY. If the 
value displayed is dther than +13500 in R1 and the correct Site Latitude In R2, 
correct the data by entering the following sequence into the DSKY. 

a. VERB 21, ENTER 

b. +13500, ENTER 
C. VERB 22, ENTER 

d. +xx. xxx, ENTER (+xx. xxx * Site Latitude from Table I) 

e. VERB 33, ENTER 

Observe VERB 21 NOUN 30 flashing on the DSKY. Enter the following 
sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 

c. +00001, ENTER 

Page 114 




NORTH AMERICAN AVIATION. INC. 
■PACE and INFORMATION SYSTEM** DIVISION 

***<4 LAKCWOOO llVO DOWNIr CAilfOKNlI 

COOE I DENT. NO. 03953 


APOLLO GAN Specification 
ND1002325 REV w 


number 

REVISION LETTTr 
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FACE 


6.2.17.12 . 


6.2.17.13 


6.2.17.14 


6.2.17.15 


6.2.17.16 


6.2.17. 17 


6.2.17.18 


\ 


Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl - +XXX.XX (Y nb Azimuth) 

b. R2 « ±xx. xxx (Ynb Elevation) 

c. R3 * 00001 

If the data displayed is correct enter VERB 33 ENTER into the DSK\. If Rl 
and R2 do not contain the correct Ynb azimuth and elevation, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER . 

b. +xxx. xx * 002.00 degrees, ENTER (Ynb azimuth) 

c. +xx. xxx ± 02.000 degrees, ENTER (Y NB elevation) 

d. VERB 33, ENTER 

Observe VER19 06 NOUN 61 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl * +xxx.xx (Z^ Azimuth) 

b. R2 ■ ±xx. xxx (Znb Elevation) 

c. R3* 00002 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl and 
R2 do not contain the correct Znb azimuth and elevation, correct the data by 
entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. ‘►xxx.xxi 002.00 degrees, ENTER (Znb Azimuth) 

c. + xx. xxx * 02.000 degrees, ENTER (Znb elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 
displayed in .Rl, R2 and R3. 

a. Rl * +xxx. xx (Target 1 Azimuth) 

b. R2 = Axx.xxx (Target 1 Elevation) 

c. R3 * 00001. - - - 

If the date displayed is correct enter VERB 33 ENTER Into the DSKY. If Rl and 
R2 do not contain the correct azimuth and elevation for Target 1, correct the 
data by entering the following sequence into tly DSKY. 

VERB 24, ENTER 

+xxx.xx a 000.10 degrees, ENTER (Target 1 Azimuth) 

Axx. xxx ± 00.010 degrees', ENTER (Target 1 Elevation) 

VERB 33, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 
displayed in Rl, R2 and R3. 

a. Rl «+xxx. xx (Target 2 Azimuth) 

b. R2 • ±xx. xxx (target 2 Elevation) * 

c. R3 * 00002 


a. 

b. 

c. 

d. 


Ilf 
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6.2.17.19 . If the data displayed is correct proceed to 6.2.17.20. If R1 and R2 do not 

contain the correct azimuth and elevation for Target 2, correct the data 
by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

. b. ±xxx.xx±000.10 degrees, ENTER (Target 2 Azimuth) 

C. ±xx.xxx±00.010 degrees, ENTER (Target 2 Elevation) 

6.2.17.20 Set the OPTICS ZERO switch to OFF. Enter VERB 33, ENTER into the DSKY. 


6.2.17.21 


6.2.17.22 


6.2.17.23 


6.2.17.24 


When the DSKY displays VERB 51 NOUN 30 flashing and R1 * 00001, set the 
OPTICS MODE switch on the G&N Indicator Control Panel to CMC. The CMC 
will align the SXT to the Target Imposition. When the alignment is complete 
as observed by no further movement of the Telescope Panel Angle Counters 
(TPAC), set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 

When the DSKY displays VERB 51 NOUN 30 flashing and R1 * 00002 set the 
OPTICS MODE switch to CMC. The CMC will align the SXT to the Target 2 
position. When alignment is complete as observed by no further movement 
of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pdshbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. 

NOTE: The following two MARKS must be performed as quickly as possible. 
' In no case shall the time between the first and second MARK exceed 
two minutes. 


6.2.17.25 After 90 seconds observe the DSKY for VERB 51 NOUN 30 flashing and 
R1* 00001. Set the Optics Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When the alignment is complete as observed 
by no further movement of the Telescope Panel Angle Counters (TPAC), set 
the OPTICS MODE switch to MANUAL. 

6.2.17.26 Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the, MARK REJECT 
pushbutton and repeat this step. 
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6.2.17. 27 


6. 2.17. 28 


6. 2. 17. 29 


6. 2. 17.30 


6.2.17.31 


6.2.17.32 


6. 2. 17.33 


6. 2.17.34 


6.2.17.34.1 


6.2.17.35 


6.2.17.36 


When the DSKY displays VERB 51 NOUN 30 flashing and R1 - 00002 set the 
OPTICS MODE switch to CMC. The CMC will align the SXT to the Target 
2 position. When alignment is complete as observed by no further movement 
of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press 
the ENTER pushbutton. If not satisfied with the MARK press the MARK 
REJECT pushbutton and repeat this step. 

In approximately 7 minutes VERB 06 NOUN 66 shall flash on.the DSKY and 
the test results shall be displayed. R1 and R2 on the DSKY shall display the 
misalignment of one of the horizontal PIPA’s in arc seconds (R1 * whole, 

R2 - fractional). Record R1 and R2. (See Table II for PIPA displayed). 

Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 66 flashes. 

R1 and R2 on the DSKY shall display ti e misalignment of the second horizontal 
PIPA in arc seconds (R1 whole, R2 fractional). (See Table II for PIPA dis¬ 
played.) Record R1 and R 2. 

Enter VERB 34 ENTER into the DSKY to terminate the test. Wait 5 seconds. .. 

Repeat steps 6. 2.17.3 and 6. 2.17.8 through 6. 2.17.31 substituting No.t00002 
in 6. 2.17.11. a. 

Repeat Step 6.2.17.3. 

On the G£ : N Indicator Control Panel,, verify the following switches in the posi¬ 
tions indicated. • 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to LO 

d. OPTICS MODE to MAN 

Using the OPTICS.CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within -*5 degrees of zero 
as indicated by the TPAC. Set OPTICS ZERO to ZERO. 

Enter the following into the DSKY: 

a. VERB 21 NOUN 01 ENTR 

b. 02542 ENTR 

c. 00001 ENTR ENTR 

d. 02543 ENTR 

e. 00002 ENTR 

Repeat Steps 6. 2.17.8 through 6. 2.17.10. 
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6.2.17.37 Observe VERB 21 NOUN 30 flashing on the DSKY. Enter the following sequence 

into the DSKY. 

a. +00005, ENTER (Option Number) 

b. +00000, ENTER 

c. +00001, ENTER 

6. 2.T7.38 Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 

displayed in Rl, R2 and R3. 

• a. Rl =*+XXX.XX (Ymb Azimuth) 

b. R2*+XX. XXX (Y NB Elevation) 

c. R3 « 00001 

6. 2.17.39 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 

Rl and R2 do not contain the correct Ynb azimuth and elevation, correct the 
data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +XXX.XX+002.00 degrees, ENTER (Y NB Azimuth) 

c. +XX.XXX±02.000 degrees, ENTER (Y NB Elevation) 
d^ VERB 33, ENTER 

6.2.17.40 Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl » +XXX.XX (Z NB Azimuth) 

U' R2 = ±XX.XXX (Z NB Elevation) 
c. R3 = 00002 

6.2.17.41 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If Rl 
and R2 do not contain the correct Z^r azimuth and elevation, correct the data 
by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +XXX.-XX±00£ 00 degrees, ENTER (Z NB Azimuth) 

c. +XX.XXX±02.000 degrees, ENTER (Z NB Elevation) 

d. VERB 33, ENTER 

6.2.17.42 When VERB 06 NOUN 61 flashes on DSKY, enter the following: 

a. VERB 24 ENTR 
. b. +13500 ENTR 

c. +60000 ENTR 1 ’ 

6.2.17.43 Observe R3 » 00001. Enter VERB 33 ENTR. 
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6.2.17.44 


6.2.17.45 

6.2.17.46 


6.2.17.47 


When VERB 06 NOUN 61 flashes on DSKY, enter the following: 

a. VERB 24 ENTR 

b. +22500 ENTR 

c. +00000 ENTR 

Observe R3 * 00002. Enter VERB S3 ENTR. 

Observe VERB 06 NOUN frl flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. R1 * +XXX.XX (Target 1 Azimuth) 

b. R2 - ±XX.XXX (Target 1 Elevation) 

c. R3 » 00001 

If the data displayed is correct'enter VERB 33 ENTER into the DSKY. If R1 
and R2 do not contain the correct azimuth and elevation for Target 1, correct 
the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +XXX.XX±000.10 degrees, ENTER (Target 1 Azimuth) 

c. ±XX.XXXx00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 


6.2.17.48 


6.2.17.49 


6.2.17.50 

6.2.17.51 


Observe VERB 06 NOUN 61 flashing on the DSKY. The following data shall be 
displayed in Rl, R2 and R3. 

a. Rl - +XXX.XX (Target 2 Azimuth) 

b. R2 = +XX.XXX (Target 2 Elevation) 

c. R3 « 00002 

If the data displayed is correct proceed to 6. 2.17.50. If Rl and R2 do not 
contain the correct azimuth and elevation for Target 2, correct the data by 
entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. ±XXX.XX±000.10 degrees, ENTER (Target 2 Azimuth) 

c. ±XX.XXXi00.010 degrees, ENTER (Target 2 Elevation) 

Set the OPTICS ZERO switch to OFF. Enter VERB 33, ENTER into the DSKY. 

When the DSKY displays VERB 51 NOUN 30 flashing and Rl * 00001, set the 
OPTICS MODE switch on the G*N Indicator Control Panel to CMC. The CMC 
will align the SXT to the Target 1 position. When the alignment is complete 
as observed by no further movement of the Telescope Panel Angle Counters 
(TPAC), set the OPTICS MODE switch to MANUAL. 
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6.2.17.52 


6.2.17.53 


6.2.17.54. 


6.2.17.55 


6.2*17.56 


6.2.17.57 


6.2.17.58 


6.2.17.59 - 


APOLLO GAN Specification 
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Using the Optics Hand Controller, align the SXT St LOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. . 

When the DSKY displays VERB 51 NOUN 30 flashing and R1 * 00002 set the 
OPTICS MODE switch to CMC. The CMC will align the SXT to the Target 
2 position. When alignment is complete as observed by no further move¬ 
ment of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT St LOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the* 
ENTER pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. 

NOTE: The following two MARftS must be performed as quickly as possible. 
In no case shall the time between the first and second MARK exceed 
two minutes. 

After 90 seconds observe the DSKY for VERB 51 NOUN 30 flashing and Rl*. 
00001. Set the OPTICS MODE switch to CMC. The CMC will align the SXT 
to the Target 1 position. When the alignment is complete as observed by no 
further movement of*the Telescope Panel Angle Counters (TPAC), set the 
OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 1 and ' 
press the MARK pushbutton. If satisfied that the MARK was good press tbe . 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 

When the DSKY displays VERB 51 NOUN 30 flashing and R1 = 00002 set the 
OPTICS MODE switch to CMC. The CMC will align the SXT to the Target 2 
position. When alignment is complete as observed by' no further movement 
of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. 

In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DSKY and the 
test results shall be displayed. R1 and R2 on the DSKY shall display the mis¬ 
alignment of one of the horizontal PIPA's in arc-seconds <R1 * whole, R2 * 
fractional). Record R1 and R2. (See Table n for PIPA displayed). 
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6.2.17.60 


6.2.17.61 

6.2.17.62 


6.2.17.63 


Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 66 flashes, 

R1 and R2 on the DSKY shall display the misalignment of the second horizontal 
PIPA in arc-seconds (R1 = whole, R2 = fractional). (See Table II for PIPA 
displayed). Record R1 and R2. 

Enter VERB 34 ENTER into the DSKY to terminate the test. Wait 5 seconds. 

Repeat Steps 6. 2.17.33 through 6. 2.17.61, substituting numbers as follows: 

00000 in Step 6. 2.17. 35. c 
00001 in Step 6. 2.17.35. e 

+00000 in Step 6.2.17.44.b 
+69999 in Step 6. 2.17.44.c 

Enter the following into the DSKY: * # 

a. VERB 36 

b. VERB 41 
C. +00000 
d. +00000 
eV +00000 

TABLE II. Display Conditions at Test Completion 


ENTER 
NOUN 20 ENTER 
ENTER 
ENTER 
•* ENTER 


T.. 

Position 

j——_—SM^QliPPtation 

^SM 

__Horizontal Misalign! 
6.2.17.29 & .59 

nent Component _ 

6 . 2.17. 30 & .60 

1 

j* UP 

SW 

SE 

y sm 

— 

Z SM 

2 

' SE 

. 

SW 

• 

DN 

X SM 

y sm 

| • 

DN 

SE 

.. •] 

; sw 

y sm 

Z SM 

j 5 

i SW 

SE I 

UP 

X SM 

y sm i 


6. 2.17.64 Set the G/N POWER-OPTICS switch on the LEM Lighting Control Panel to 

OFF. 

6.2.17.65 Calculations 

6.2.17.65.1 a. Ygj^ misalignment = () R1«R2 

b. misalignment = () R1«R2 

c. X SM misalignment =* () Rl« R2 , 

d. Ygjyj misalignment = () R1.R2 

e. Y SM misalignment = () R1»R2 

f. Z SM misalignment « () Rl» R2 

g. Xg^j misalignment =* () Rl» R2 

h. Y SM misalignment * ( ) Rl* R2 
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6.2.17.65. 2 Enter the latest values from 6.2.16 IMU Performance Test 

a. 

b. 

c. 

d. 

e. 

f. 

6.2.17.65.3 a. Zg M misalignment (bias corrected) » 

6.2.17.65. l.b - 0 Z -_arc-sec. 

b. Xg M misalignment (bias corrected) * 

6.2.17.65. l.c - ©x *_ arc-sec. 

c. Ygju misalignment (bias corrected) * 

6.2.17.65. l.e - 0y ■ a rc-sec. 

d. Yg M misalignment (bias corrected) * 

6.2.17.65.1.h - Oy c a rc-sec. 

The SM misalignments in each orientation, excluding PI PA bias, shall not 
exceed ±150 arc-seconds. 

6.2.18 Gyrocompassing Test '* 

NOTE: Perform Master Initialization 6. 2.5.3 before proceeding. 

6.2.18.1 Set the G/N POWER-OPTICS Switch on the UEB Lighting Control Panel to 

OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28. 0±3.0 
VDC. Verify that OPTX 28V 800 cps zero (CG 1211) and OPTX 28V 800 cps 
5% - 90°h (CG 1212) are not flashing on the CRT. 


X PIPA bias *_ 

Y PIPA bias »_ 

Z PIPA bias *_ 

Ox - 210 (X PIPA bias) « . 
0y ** 210 (Y PIPA bias) = * 
0 Z - 210 (Z PIPA bias) * j 


jem/sec* 
_cm / sec 2 
cm/sec ^ 
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Enter the following into the DSKY. 

a. VERB 01 NOUN 01, ENTER 

b. 00302, ENTER 
Record R1 • XXXXY 

Enter the following into the DSKY. * 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

o. XXXXY', ENTER where Y* is determined by Table IT and XXXX Is that 
recorded in 6.2.18.2. 


Enter the following sequence into the K-Start, pressing ENTER pushbutton after 
each entry. 

a. VERB 57, ENTER \ 

b. 00006, ENTER - * ' ‘ 

System shall ad ranee to Gyrocompass System Test and display 01 on the CRT 
program display. 

On the CRT observe VERB 06, NOUN 61 flashing with some launch azimuth 
displayed in R1 ■ +xxx. xx. 

If the azimuth displayed is correct proceed to 6.2.18.5; if not, perform 
the following sequence: 

a. VERB 21, Press ENTER pushbutton 

b. +XXX.XX, press ENTER pushbutton (Correct Launch Azimuth) 

After verifying that the correct launch azimuth is displayed in R1 on the CRT, 
Enter VERB 33 on the K-START and push the ENTER pushbutton. 

Observe VERB 06 NOUN 6l flashing on the CRT with the following displayed 
in R1 and R2. 

a. R1 ■ AXXX.XX, Nav. Base Azimuth (Z^q) 

b. R2 - xxx. Site Latitude 

Verify the data appearing in R1 and R2 and if correct proceed. If not correct, 
perform the following sequence: 

To correct R1: 

a. VERB 21, ENTER 

b. +xxx.xx±000.50 degrees, ENTER (Zkb Azimuth) 

To correct R2: 

a. Verb 22, ENTER * 

b. +xx.xxx, ENTER (Correct Site Latitude from Table 1) 
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6.2.18.9 


6.2.18.9.1 


6.2.18.9.2 


6.2.18.9.3 


6.2.18.9.4 


6.2.18.9.5 


6.2.18.10 . 


6.2.18.10.1 


6.2.18.10.2 


6.2.18.11 


Gyrocompasslng Stability 

Enter VERB 33, ENTER into the DSKY. On the DSKY observe the PROGRAM 
display change to 05 after approximately 90 seconds. Approximately 5 
minutes later observe the PROGRAM display change to 02. When PROG 
display changes to 02 record time as T Q . 

120 minutes after T 0 record the Outer, Inner and Middle CDU Gimbal 
angles from the CRT. 

Repeat above step every 5 minutes for the next 60 minutes. 

The peak-to-peak spread of the outer gimbal angle shall not exceed 0.12 
degrees. 

The peak-to-peak spread of the Inner and Middle gimbal angles shall not 
exceed 0.06 degrees. 

Gyrocompass ing Accuracy 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Between 175 
minutes and 180 minutes from T 0 set the OPTICS ZERO switch on the G&N 
Indicator Control Panel to ZERO. 

Enter the following into the DSKY,. 

a. * VERB 21 NOUN 03 ENTER 

b. 02663 ENTER 

c. +XXX.XX±000.01 ENTER (Target No. 1 Az) 

d. Press ENTER Pushbutton 

e. 02664 ENTER 

f. +XXX.XX±000.01 ENTER (Target No. 2 Az) * 

g. Press ENTER Pushbutton 

h. 02665 ENTER 

i. *00.000 ENTER (Target No. 1 EL) 

j. Press ENTER Pushbutton 

k. 02666 ENTER 

l. +00.000 ENTER (Target No. 2 EL) 

On the G&N Indicator Control Panel set the OPTICS ZERO switch to OFF, 
set the OPTICS MODE switch to MAN and the OPTICS SPEED switch to HI. 
Drive the StLOS to the approximate position of Target No. 1. Set the 
OPTICS SPEED Switch to LO. 

NOTE: Read the following 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible. 

After 180 minutes from T Q enter VERB 52 into the K-Sttrt. Press the ENTER 
pushbutton. Observe the PROGRAM display on the CRT change to 03. 
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When VERB 06 NOUN 61 flash on the CRT and DSKTs, insure that R1 
and R2 display Target 1 azimuth and elevation. 

a. R1 * +xxx. xx (Target 1 azimuth) 

b. R2 » +00.000 (Target 1 elevatipn) 

Verify the data appearing in R1 and R2 and if correct, proceed. If not 
correct, perform the following sequence. 

a. VERB 24, ENTER 

b. +xxx.xx±000.01, ENTER (Target 1 azimuth) 

C. +00.000, ENTER (Target 1 elevation) 


6.2.18.14 


After the correct readings for R1 and R2 are verified, enter VERB 33 
into the K-Start. Press the ENTER pushbutton. 


When VERB 06 NOUN 61 flash on the CRT and DSKY’s, insure that HI 
- and R2 display Target 2 azimuth and elevation. 

a. R1 * +xxx.xx (Target 2 azimuth) 

b. R2 *+00.000 (Target 2 elevation) 

Verify the data appearing in R1 and R2 and if correct proceed. If not 
• correct, perform the following sequence. 


a. VERB 24, ENTER 

b. +xxx.xx±000.01, ENTER (Target 2 azimuth) 

c. +00.000, ENTER (Target 2 elevation) 


FORM Mllt-H-t RCV. M4 
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After the correct readings for R1 and R2 are verified enter VERB 33 
into the K-Start. Press the ENTER pushbutton. 

Using the Optics Hand Controller, align the SXT StLOS to target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good, proceed. 
If not satisfied with MARK, press the MARK REJECT pushbutton and 
repeat the step. 

Set the OPTICS SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT StLOS to the approximate position of Target No. 2. 

Set the OPTICS SPEED switch to LO. Using the Optics Hand Controller, 
align the SXT StLOS to Target 2 and press the MARK pushbutton.. If 
satisfied that the MARK was good, press the ENTER pushbutton. M not * 
satisfied, press the MARK REJECT pushbutton and repeat this step. ^ - 


-On die CRT observe the following data displayed: 


a. VERB 06 NOUN 60 ■■ 1 

b. R1 ■ ± xx. xxx (X gyro elevation error, degrees) 
o. , R2 * a xx. xxx (Y gyro elevation error, degrees) 
d. R3 * ± xx. xxx (Z gyro azimuth error, degrees) 

Record Rl, R2 and R3. 

Enter VERB 34 into the K-Start. Press the ENTER pushbutton. Observe 
the PROGRAM display on the CRT and DSKY's indicate 02. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED.switch 
setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC (Telescope Trunnion slaved to SXT)«. fist the OPTICS 
ZERO switch on.the G&N Indicator Control Panel to ZERO. 

Enter VERB 36 into the K-Start. Press the ENTER pushbutton.^ . 

Enter VERB 41 NOUN.20 into the K-Start. Press the ENTRR pushbutton.* 
Enter +00000 into the K-Start three times. Press the ENTER pushbutton, 
after each entry. Set the G/N POWER OPTICS Switch on the LEB Lighting 
Control Panel to OFF. 
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Record CDU angles at times indicated. (T 0 is the time* 
at the start of test - Prog 02) 


Step 

6.2.18.21 


Calculation Sheet 


Parameter 

X Gyro Elevation Error 
Y Gyro Elevation Error 
Z Gyro Azimuth Error 


Record the most recent values of the following coefficients from 6.2.16, 
1MU Performance Test. . 

a. NBDX- ( 1 

b. NBDY * ( ) _ . . _ 

c. * NBDZ * ( ) __ 

d. ADIAZ * ( ) ___ 

e. ADSRAY * ( ) __ 



Recorded Value 
±R1 degrees 
±R2 degrees 
±R3 degrees 


FORM M». M4 
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6.2.18.26.2 * Perform the following calculations. (Cos A functions are provided in Table L ) 


6 .2; 19 
6.2.19.1 


6.2.19.2 


a. 

D (vert) 


D (vert) 

b. 

D 

(east) 

c. 

*<v«rt) 


^(vert) 


NBDZ + ADIAZ 
( ) .... 


meru 


Sin (Launch Az) NBDX + 

Cos (Launch Az) NBDY t ADSRAY 

206 


—1. ° 

< COS/.+ 

3600 


< ). 


_degrees 


Location 

NAA 

MILA 

MSC 


Table-I 

Latitude X 

33.921 
28.516 
. 29.556 


Cos K 

0.82985 
0. 87868 
0.86993 


6.2.18.26.3 


Perform the following calculations using the recorded data from 6.2.18.25 
and 6.2.18.26.2. 

a. Z Gyro azimuth error 3 hrs (corrected) « line 3-8 (vert) # 

• 2 Gyro azimuth error 3 hrs (corrected) *_corrected 

Z Gyro azimuth error (corrected) shall be 0.00±0. 573 degrees. 

b. X Gyro elevation error (3 hr) « line 1 

X Gyro elevation error <3 hr) = deg 

X Gyro elevation error (comp) *X elevation error (Rl) + (57.3 Ajjy) /% 

c. Y Gyro elevation error (3 hr) « line 2 

Y Gyro elevation error (3 hr) * d eg 

Y Gyro elevation error (comp) * Y elevation error (R2) - (57.3 .Ajjx) /% 

The X and Y compensated elevation errors shall be 0. 00a 0.045 degree. 
CMC Voltage Margin Test 

Verify that the Gtoi IMU HTR MNA and MNB breakers are engaged, computer 
MNA and MNB breakers are engaged. IMU MNA and MNB breakers are not 
engaged, and the G*N Power-IMU switch on the LEB Lighting Control Panel 
is in the OFF position. On K-148, enter VERB 36 ENTR. ’ 

On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

CAUTION; During the performance of this test the +4 VDC CMC Power 
Supply shall not be operated at less than *2.5 VDC or greater 
than 5.2 VDC (CG 1030). The +14 VDC CMC Power Supply 
shall not be operated at less than +8.5 VDC or greater than 
+17.0 VDC (CG 1029). Rotate the LEB LTS NUMERICS SEL 
to approximately center position. Decrease to absolute minimqm 


T2T 


OHM Mllt-M-X MV. M« 





6.2.19.2 

(cont) 


6.2.19.2.1 

6.2.19.3 

6.2.19.4 * 

6.2.19.5 

6.2.19.6 

6.2.19.7 

6.2.19.8 


6.2.19.9 


6.2.19.9.1 

6.2.19.10 


. " ^ . ' * 
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I I 1 II 1 1 

PACE 


. discernible lighting. 

NOTE: The flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. The charts in Table 1 may be used to 
determine approximate values for the "XX. X" values of C-156 
voltage dial settings corresponding to various power supply voltages. 
Into R-153, insert 1100. Verify and execute. 

Units R-154, insert 0001. Verify and execute. 

Insert in C-156, -010001244 and execute. Verify on CRT that GV0116 is 
between 0.0 and-2.0vdc. 

Insert in C-156 -015001234 and execute. Verify on CRT that GV0106 is 
between -0.5 and -2.5 vdc. » 

Units R-154, insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC Power Supply, and CG 1030, +4 VDC Power 
Supply on CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting each C Start 
entry until CG 1020 is 12.1, +0.1, -0.0 vdc and CG 1030 is 3.40, +0.03, 
-0.00 vdc. 

Initiate CMC Self Check by inserting the following in K-148. 

a. ERROR RESET * 

b. VERB 21, NOUN 27, ENTER 

c. 77777, ENTER 

Wait 200 seconds, 

# 

Insuife that the DSKY RESTART lamp does not light, and that 

a. VERB 05 NOUN 31 

b. HI * 01102 

does not appear on DSKY. 

Into R-154, insert 0101. Verify and execute. 

Set INHIBIT VOLTAGE FAIL switch to OFF on PSAAM. 

Verify that DSKY RESTART lamp is lighted. Disregard other DSKY 
indications. If RESTART lamp does not light, repeat 6.2.19.3. Verify 
CMC Warning master alarms are lighted. 




i 

4 


-J 


FORM MV. 
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6.2.19.11 'Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148: 

a. ERRORRESET . ^ - 

b. VERB 21, NOUN 27, ENTER . 
e. 77777, ENTER 

6.2.19.12 Units R-154, insert 0001. Verify and exeoute. > . 

6.2.19.12 Insert in C-156 4084001244 and execute. Verify on CRT that GV0116 is 
between 47.4 and 9 . 4.vdc. ’. 

6.2.19.14 Units R- 154, insert 0111. Verify and execute. 

6.2.19.15 Observe CG 1020, 414 VDC Power Supply on CRT. Repeat 6.2.19.12 

through 6.2.19.14 adjusting the C Start entry until CG 1020 is 16.4, 40.1 
-9.0 vdc. . 

6.2.19.16 Press ERROR RESET on K-148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that} 

a. VERB 05, NOUN 31 
b: Bl * 01102 ** 

does not appear on DSKY - 

6.2.19; 16.1 Into R-I54, insert 6011.. ‘Verify and execute. 

6.2.19.17 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify tost DSKY 

, RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 

/ Warning toaster alarms are lighted. * ... ; - c s /, 

6.2.19.18 Set INHIBIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148: 

a. ERROR RESET ' . 

b. VERB 21, NOUN 27, ENTER 
O. 77777, ENTER 

8.2.19.19 Unite R-154, insert 0001. Verify and exeoute. 

6.2.19.20 Insert in C-166, 4082001234 and execute. Verify on CRT that GV0106 is 
between 47.2 and 49.2 vdc. . 

6.2.19.21 Units Rr 154, insert 0111* Verify sad execute. ; . 

6.2.19.22 Observe C<3 1030, 44 VDC PowerSupply on CRT. Repeat 6.2.19,19 through 
6.2.19,21 adjusting the C Start entry ifntU CG tOSO is 4.60, 40. 06 -0,00 vdc. 

6.2.19.23 Press ERROR RESET on K-148. Wait- 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that: 

a. - VERB 06, NOUN 31 : 

b. R 1*01102 does not appear on DSKY. 

v • 

6.2.19.23.1 Into R-154, insert 0161. Verify and execute. ■ 


-ICO 


. * ■ % 

■ *' \ 
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6.2.19.24 Set INHIBIT VOLTAGE FAIL switoh to OFF. on PSAAM. Verily that DSKY 

RESTART lamp la lighted. Disregard other DSKY indications. Verify CMC 
Warning master alarms are lighted. ’ , .;. ; >, ; 

■''' # ,v. . : * r.*- s ' 

6.2.19.25 Set INHABIT VOLTAGE FAIL switch to ON, on PSAAM. Insert into K-148i 

ft. ERROR RESET f 

* b. VERB 21, NOUN 27, ENTER 
0. 77777, ENTER. 

6.2.19.26 Unite R-164, insert 0001. Verify and execute. 

6.2.19.27 Insert in C-156, -010001244 and execute. Verify on CRT that GV0116 is 
between 0.0 and -2.0 vckv. 

■t " ■ • • 

6.2.19.28 Units R-154, insert 0111. Verify and execute. 

6.2.19.29 Observe CG 1020, -*-14 VDC Power Supply on CRT. Repeat 6.2.19.26 through 
6.2.19.28 adjusting the C Start entry until CG 1020 is 12.1, +0.1, -0.0 vde. 

6.2.19.30 Press ERROR RESET on K-148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that: 

a. VERB 05* NOUN 31 

b. R1 • 01102 

does not appear on DSKY. 

6.2.19.30.1 .Into R-154, insert 0011. Verify and execute. 

6.2.19.31 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 

RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 1 
Warning master alarms are lighted, v 

6.2.19.32 Units R-154, insert 0000. Verify and execute. 

6.2.19.33 Terminate CMC Self-ChecEby inserting into K-148: 

: a. ERROR RESET ■ 

b. VERB 21, NOUN 2£, ENTER 
* C, 00000, ENTER 

6.2.19.34 Ensure that CG 1020, +14 VDC Power Supply indication is +14.0, ±0.4, and 
that CG 1030, +4 VDC Power Supply Indication is +4.00+0.20 VDC on CRT. 
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REVISION LETTER 


Spacecraft C xd and Displays Tool 
Perform Master Initialization before prooeeding. 


FDAI Attitude Error 
Insert in KH*6 

a. V 57 5!7TS1 

b. 0CX)13 EHTE1 

Observe on CRT 


a. V 06 N01 Flashing 

b. PROG 07 

c • ” R0 ATT I .. ON 

d. Rl, R2, and F.3 Approx. 00000 

■, Insert in K148 


a. VERB 33, EJPTER 
Observe or. CRT 

a. V 06 301 F 

b. Rl 4 

c. R2 

d. R3 + 

e« RO ATT 0 

Record CRT Indications 


Flashing 

*00385 

-OO 335 

*00335 

OFF 


a. 0 G 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CTXJ DAC OUT 

C. CG 22*' 9 tAW ATT ERROR - CDC OAC OUT 

Insert in Kl’ki 


a.,. VERB 33, 
Observe on GRT 

a. V .00 

b. Rl 

c. R2 

d. R3 


♦5.06*0.06 VRMS 
-i. 06*0.66 VRMS : 
‘+6.06*0.66 VRMS 


ROl 

400364 

-00384 

*00sc4 


Flashing 







' , >4 
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REVISION LETTER 


6.2.20.2.8 Reco-d CRT Indications 


a. CO 2279 ROLL ACT ERROR - CW DAC OUT ’ 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

C. 00 224 9 YAW AIT ERROR - CDU DAO OUT 


6.2.20.2.9 Insert in Kl4£ 

a. VERB 33, ENTER 

6.2.20.2.10 Observe on CRT 

a. 7 0 $ *01 

, 6* 111 — 

’ da m' 

« da R3 

• • ’ . * ' iH.'" . * 

4,2-20,**UKecdpi GW indications 


Flashing 

+00160 

-00160 

■♦•00160 


6.2.20.2.12 Insert in Kbto * 
a. VERB 33, ENTER 

6.2.20.2.13 Observe on CRT 


a. V 06 HOI 

b. HI 

c. . R2 
• d. R3 

6.2.20.2.14 Record CRT indications 


Flashing 
+00135 
*00135 ‘ 
+00135 * 


a. CG 2279 ROLL ACT ERROR * (S&U DAC OUT 

b. CG 2219 PITCH ATT ERRCB « CDU DAC OUT 

c-i CO 2249 YAW ACT ERROR v QBU DAC OUT 


6.2.20.2.15 


Insert in K148 
i 

a. VERB 33, ENTER 




V* 


6.2.20*2.16 Observe on CRT 


a. V 00 

b. • R1 . 
C, R2 
d* R3 


N01 


Flashing 
>00090 
-00090 
+00090 r 


♦5.06*0.66 VRMS * 
—5.06*0.66 YRMS 
♦5.06*0.66 VRMS 


s. 08^879 ROLL ACT ERROR - CDU DAC OUT 
W CG 2219 PITCH ACT ERROR - CDU DAC OUT 

c. CG 2349^ YAW ACT ERROR - CDU DAC OUT 


+2.11*0.27 VRMS 
-£#11*0,27 VRMS 
+2.11*0.21 VRMS 


+1.72*0,23 VRMS r 
-t; 78* 0.23 VRMS 
+1.*78*0,23 VRMS 


rONM MIJI-H-I ««¥. M 4 
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REVISION LETTER 

] i.rr 


n.7.20.2.17 Record CRT indications 

a. Cl 2279 POLL ATT ERROR - CDU* DAC OlfT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CQ 2249 YAW ATT ERROR - CDU DAC OUT 

6.2.20.2.18 Insert in 10M 

a. VERB 33, ENTER 

6.2.20.2.19 Observe on CRT * 

* a. V 06 HOI Flashing 

b. R1 ■♦•00000 

c. R2 +00000 

d. R3 -00090 \ 

6.2.20.2.20 Record CRT indications ' . 


♦1.19*0.1* VRMS j 
-1,19*0.15 VRMS 
♦1; 10*0.1* VRMS 


a. CD 2279 ROLL ALT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ALT ERROR - CDU DAC OUT 

,6.2.20.2.21 Insert in Kltfi 


0.00*0,06 VRMfl 
0. 00*0.06 VBMS 
-l.mOvU TOMS 


a. VERB 33, EffTER 

6.2.20.2.22 Observe on CRT 

a. V OG NG1 

b. R1 

c. R2 

d. R3 . 

6.2.20.2.23 Record CRT indications 


Flashing 
-00090 
+00090 
-OOI 55 , 


a. CO 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 FITCH ATT ERROR - CDU DAC OUT 

c. ' CG 2249 YAW ATT ERROR - CDU DAC OUT 


6.2.20.2.24 Insert in Kl4b 


>1.19* 0„ 15 VRMS 
*1.19*0.16 VRMS 
-1.78*0.23 VRMS 


a. VERB 33, 

6.2.20.2.29 Observe on CRT 

■ »• V06 v - 

r b. Rl 7 

c. R2 

' ' d. R3 ■ 


7 ©*M MUI-H-i *«V. M« 


Flashing 
-00135 
•KX5135 ^ 
•OOlbO 
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REVISION LETTER^ 


RACE 


"Ar >r 


6.2.2Q.2.35 Record CRT indications 


a. CG 2279 

b. 05 2219 

*■. ; c« CG 22^9 

6.2.20*2.36 Insert in V3J& 


ROLL ATT ERROR • CDU DAC OOT 
PITCH ATT ERROR - CDU DAC OUT 
YAW ATT ERROR - CDU DAC OOT „ 


-5.OfcfcO.6e VRMS 

+5*06*5.66 vrms 

O.OfcfcO.OOVRMS 


a. V 21 NOl 

b. 025^5 

c. 02637 

d. V 33 

6.2.20.2.37 Observe on CRT 


a. 

to. 

c. 

d. 

e. 


Y 9« 
HQ ATT 
HI 
R2 

83 


N02 


ENT® 

EI7TER 

KNTEft 

ENTER 


Flashing \ 

OK X 

•KXKXX3 approximately 
+OOOOG approximately 
400000 approximately 


,u ^ .■ 
*/■■■' ■ 
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CODE I DENT. NO. 03953 


APOLLO G&N Specification 
ND1002325 REV .W 


6.2.20.3 TVC Teat 

6.2.20.3.1 The a/5 Autopilot Control and 3PS Heady discretes shall be ‘ 
applied to the G/N interface. 

6.2JO.3.2 Set the OPTICS MODE selector on the Indicator Control panel 
to MAH. Set the OPTICS ZERO switch to OFF. 


6.2.20.3.3 Insert in K1/+6 


a. VERB 33, ENTER 

6.2.20.3.1 Observe oh OR? 

a. V 01 H 10 

o. HI 
c. R3 

6 .2.20. 3 .b Insert in Kllb 

a. ▼ 33 ENTER 

p.2.20.3.6 Observe on CRT 


Flashing 

XY373 

00030 \ 


a. - V 01 * NOUN 10 Flashing 

b. R1 * 37777 

c. R3 00031 

,6.240.3.7 Insert in K113 ' 

a. V 33 ENTER 

6.2.20.3.6 Observe on CRT 

a. V 0$ ‘ * ft 02 Flashing 

b. R1 T033b5 

c. R2| -00365 

a. R3 +00003 

ft ' • 

6.2.20.3/9 Record CRT indications 


a. CO 3722 TRUNNION CDO DAC OUTPUT 

b. CC 3721 SHAFT CDQ DAC OUTPUT 

. *' * . ■ ' ■ ■ 

6.2.20.3.10 InSert.ln K118 k / 



+10.12±1.00 VRMS 
-10*l2i:LOOVKMS 


a. VERB 33, 


ENTER 
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REVISION LETTER 


RACE 






" ; ..W "/ 

-r f . - 

. * ’ . ' , 


* .* : \ 

6.2.20.3.11 Observe on CRT 


/ “■ ‘>S •' . . ■ 

a. V 06 V H 02 

b. Rl 

c. R2 

■ ■ * d. R3 

* e. BO AOT 

Flashing 

+OO 364 

-00jb4 

+00003 

OFF 

* . ■ •< ■' -*• 

4 

• -V ‘ ' ■ . A &'*■ . * - , V, 

.. ’■ 

6.2.20.3.12 Record CRT indications 


v , " 

a. C3 3722 TRUNNION CDU DAC OUTPUT 

; b. CG 3721 SHAFT CDU DAC‘OUTPUT 

+10.12*1.00 VRMS .1 
-10.12*1,00 VRMS - * 

6.2.20.3^3 Insert in ICL46 



a. VERB 33, ENTER 

’ \ 

•i\ 

; ’ ■ ' ■ *. V 

6.2.20.3*14 Observe on CRT 

. „ ■ . ‘ 1 " ■ ■ ■ * ;i 

a. V 06 N C 2 

b. Rl 
’ c. R2 

d. R3 

. Flashing 
+00160 
-OCI 60 
*00003 


6.2.20.3.15 Record CRT indications 



. ■ i.' - 




> a. CQ 3722 
* b.. CQ 3721 

6.2.20 *3.16 Insert in KI46 


TRUNNION CDU DAC OUTRJT 
SHAFT CDU DAC OUTPUT 


+4.22*0.42 VRMS -*3 ’ 

-4.22*0.42 VRMS 


a. Verb 33 , enter 


6.2.20.3.17 Observe on CRT 


a. V 06 

b. Rl- 

c. R2 

d. R3 


N.02 


Flasiing 

+OOI 35 
. -00135 
+00003 


6 .2.20* IB Record CRT indications 


- . jl. CQ 3722 
t. 03 3721 


TRUNNION cm me OUTPUT 
SHAFT CDU EAC OUTPUT 


/ 


♦3.66±6.<3B VRMS 
-4; 56*0,‘36 VRMS S 


6.2.20.3*19 Insert in 10.1*8 


a. VERB 33, ENTER 
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REVISION LETTER 


6.2.20.3*20 Observe on CRT t 

• a. V05 N 0? Flashing 

b. R1 +00090 ' 

e* R2 -00090 * ' 

d. R3 +00003 

6.2.20.3.21 Record CRT indications 

a. 00 3722 TRUTiTilON CDU DAC OUTPUT +*.38*0.24 VRM8 v 

c. CG 3721 SHAFT CDU DAC .OUTPUT -2. 38± 0* 24 VBMS 

b.'d.M.l.ZZ 3et the OPTICS SPEED Switch on the Indicator-Control Panel to WL 

6.2.20.3.23 Insert la ia'>8 \ 

a.' VERB 33,RIfPKR ^ 

6.2.29.3.24 Observe on CRT 


a* V 06 

b. R1 ... 

c. R2 

d. R3. 


Flashing 

+00000 

+00000 

+00003' 


1^25 While holding the Optics Hand Controller up and left ( 45 *) no 
longer than 10 seconds, record CRT indications. 

a. 00 3722 TP.UN!TI0:. T CDU DAC OUTPUT .0,00*0,12 VRMS ^ 

b. 00 3721 SHAFT CDU DAC OUTPUT 0,00*0.12 VRM8 .. 

i.26 Insert in 10.48 > ‘ ^ 


*. VERB 33, ENTER 
.2? Observe op CRT 

a. ¥06 N 02 

b. R1 

c. R2* 

d. R3 

.28 Record CRT indications 


Flashing 
-00090 
+00090 
•+00003 


a. CO 3722 TRUKNIOK CDU DAC OUTPUT 

b. CG 3721 SHAPT CDO DAC OUTFJT 


VRWBi 

' VKM£ * 


POKM Mltt-M-t HIV. 





APOLLO G&N Specification 
ND1002325 REV W 


6.2.20.3.29 Using the OPTICS CONTROL STICK and a convenient CONTROLLER 
SPEED switch setting, carefully slew the SXT Trunnion to within +5 degrees 

* of zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). 

Set the OPTICS ZERO switch on the Indicator Control Panel to ZERO for 
30 seconds, then return to OFF. 

6.2.20.3.30 Insert.In K148 

a. VERB 33, ENTER 


6.2.20.3.31 Observe on CRT 


a. 

V 06 

N 02 

Flashing 

b. 

R1 


-00135 

c. 

R2 


+00135 

d. 

R3 


+0&)03 


6.2.20.3.32 Reoord CRT indications 


a. CG 3722 TRUNNION CDU DAC OUTPUT -3.56±0.36 VRMS 

b. CG 3721 SHAFT CDU DAC OUTPUT +3.56*0.36 VRMS 

6.2.20.3.33 Insert in K148 - 

a.- VERB 33, ENTER 

6.2.20.3.34 Observe on C RT 

a. VOS N 02 

b. R1 

c. R2 

d. R3 

6.2.20.3.35 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -4.22±0.42 VRMS 

b. CG 3721 SHAFT CDU DAC OUTPUT +4.22±0.42 VRMS 

6.2.20.3.36 Insert in K148 

: a. VERB 33, ENTER 


Flashing 

-00160 

+00160 

+00003 


6.2.20.3.37 Observe on CRT 


a. V 06 N 02 

b. R1 
C. R2 
d. R3 


Flashing 

-00384 

+00384 

+00003 
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APPENDIX I 


APOLLO GAN Specification 
ND1002325 REV W 


Signal 

Link 

Nomenclature 

G&N Test PSAAM and/or i 

Requirement Uncertainty % of 

CG1020 

1 

+14 VDC CMC SUPPLY 

Full Scale 

+14.0 ± 0.4 VDC 0% 

CG 1030 

1 ' 

+4 VDC CMC SUPPLY 

+4.00 ± 0.2 VDC 

0% 

CG 1040 

2 

+120 VDC PIPA SUPPLY 

+120 ±6.0 VDC 

1% 

CG 1051 

1 

+20 VDC PIPA SUPPLY 

+20. 0 ± 1. 2 VDC 

0% 

CG 1052 

1 

-20 VDC PIPA SUPPLY 

-20 ± 2 VDC 

0% 

CG 1070 

1 

+4 VDC CDU SUPPLY 

+4.0 ± 0.2 VDC 

0% 

CG 1100 

1 

-28 VDC SUPPLY 

-27. * ± 6.0 VDC ‘ 

0% 

CG 1110 

2 

2.5 VDC TM BIAS 

+2.50 ± 0.06 VDC 

0% 

CG 1201 

2 

IMU 28V . 8KC 1% 0* RMS 

28.00 ± 0.56 VRMS 

1% • 

CG 1202 

• 1 

IMU 28V . 8KC 5% -90* RMS 

28.0± 1.4 VRMS 

0. 33% 

CG 1203 

1 

IMU 28V . 8KC 0* RMS 

28.0 ± 2.1 VRMS 

0.33% 

CG 1207 

1 

PH DIFF IMU 5% 0*, -9(f 

-90 ± 10* 

2.3% 

CG 1211 

1 

OPTX 28V . 8KC 1% 0* RMS 

28.00 ± 0.56 VRMS 

0.33% 

CG 1212 

1 

OPTX 28V . 8KC 5% -90* RMS 

28.00 ±1.48 VRMS 

0. 33% 

CG 1220 

1 

PH DIFF OPTX 1% IMU 1% 

0* ±10* 

2.3% 

CG 1331 

2 

3.2 KC 28V SUPPLY 

28.6 ± 0.56 VRMS 

1% 

CG 1336 

1 

PH DIFF 3.2 KC 28V/CMC SYNC 0* ± 10* 

2. 3% 

CG 1500 

1 

+28 VDC IMU OPERATE BUS 

28.8 ±3 VDC 

0% 

CG 1510 

1 

+28 VDC IMU STANDBY BUS 

28.8 ±3 VDC 

0% 

CG 1520 

1 

+28 VDC CMC OPERATE BUS 

28.8 ± 3 VDC 

0% 

CG 1530 

1 

+28 VDC OPTX OPERATE BUS 

28.8 ±3 VDC 

0% 

CG 2001 

2 

X PIPA SG O/P 

5 VRMS max 

3% 

CG 2021 

2 

Y PIPA SG O/P 

5 VRMS max 

0.23% . 

CG 2041 

2 

Z PIPA SGQ/P v 

5 VRMS max 

3% 

CG 2108 

1 

IG SERVO ERROR QUAD 

0.0±1.2 VRMS 

3.6% ' 

CG 2112 

2 

IG IX RESOLVER O/P SIN 

18.38 ± 1.84 VRMS at 45* 

2. 5% 

CG 2113 

2 

IG IX RESOLVER O/P COS 

18.38 ± 1.84 VRMS at 45* 

2.5% 

CG 2117 

2 

IG SERVO ERROR IN PHASE 

0.0 ± 60 mv RMS at nuH 

1.4%* 

CG 2120 

1 * 

IG TORQUE MOTOR CURRENT 

0.125 amp max during Fine 

0% 

CG 2138 

1 

MG SERVO ERROR QUAD 

Alignment Torquing 

0.0 ± 1.2 VRMS 

3.6% 

CG 2142 

2 

MG IX RESOLVER O/P SIN 

18.38 ± 1.84 VRMS at 45* 

2.5% - 

CG 2143 

2 

MG IX RESOLVER O/P COS 

18.38 ± 1.84 VRMS at 45* 

2.5% 

CG 2147 

2 

MG SERVO ERROR IN PHASE 

0.0 ± 60 mv RMS at null 

1.4% 

CG 2150 

1 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

0% 

CG 2168 

1 

OG SERVO ERROR QUAD 

Fine Align Torquing 

0.0 ± 1.2 VRMS 

3.6% 

CG 2172 

2 

OG IX RESOLVER O/P SIN 

18.38 ±1.84 VRMS at 45* 

2.5% 

CG 2172 

2 

OG IX RESOLVER O/P COS 

18.38 ±1.84 VRMS at 45* 

2. 5% 

CG 2177 

2 

OG SERVO ERROR IN PHASE 

0.0 ± 60 mv RMS at null 

1.4% 

CG 2180 

1 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 

0% 

CG 1042 

1 

+120 VDC PIPA SUP NOISE RMS 

Fine Align Torquing 

1.5 VRMS max 

0% 

CG 1053 

1 

+20 VDC PIPA SUP NOISE RMS 

1.0 VRMS max 

0% 

CG 1071 

1 

+4 VDC CDU SUP NOISE RMS 

0.10 VRMS max 

0% 

CG 1501 

1 

+28V IMU OPERATE BUS NOISE 

RMS 1.0 VRMS max 

0% 

CG 1511 

1 

+28V IMU STANDBY BUS NOISE RMS 1.0 VRMS max 

0% 

CG 1521 

1 

+28V CMC OPERATE BUS NOISE RMS 2.0 VRMS max 

0% 

CG 1531 

1 

+28V OPTX OPERATE BUS NOISE RMS 2.0 VRMS max 

0% 
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PSAAM and/or SCA 


Signal 

Link 

Nomenclature 

GfcN Test Uncertainty % of 

Requirement Full Scale 

CG 2219 

1 

PITCH ATT ERROR - CDU DAC O/P 

5.06 ± 0. 5 VRMS at 17* 

0.67% 

CG 2220 

1 

IG CDU FINE ERROR 

0.0 ±0.07 VRMSat null 

0.29% 

CG 2221 

1 

IG CDU COARSE ERROR 

0.0 ± 0.68 VRMS at null 

0. 29% 

CG 2249 

1 

YAW ATT ERROR-CDU DAC O/P 

5.06 ±0.5 VRMS at 17* 

0.67% 

CG 2250 

1 

MG CDU FINE ERROR 

0.0 ± 0.07 VRMS at null 

0. 29% 

CG 2251 

1 

MG CDU COARSE ERROR 

0; 0 + 0.68 VRMS at null 

0. 29% 

CG 2279 

1 

ROLL ATT ERROR-CDU DAC O/P 

5.06 ±0.5 VRMSat 17* 

0.67% 

CG 2280 

1 . 

OG CDU FINE ERROR 

0.0 ±0.07 VRMS 2 null 

0. 29% 

CG 2281 

1 

OG CDU COARSE ERROR 

0.0 ± 0.68 VRMS 

0.29% 

CG 2300 

1 

PIPA TEMPERATURE 

130.5 ± 1.5*F Operate Mode 

2% 

CG 3011 

2 

TRUNNION CDU FINE ERROR 

0.0 ±0.07 VRMS at null 

0. 29% 

CG 3021 

1 

SHAFT CDU FINE ERROR 

0.0 ±0.07 VRMS at null 

0.29% 

CG 3117 

1 

SXT SHAFT SERVO ERROR IN. PH * 

2 VRMS max 

1.1% 

CG 3118 

1 

SXT TRUNNION SERVO ERROR IN 
PHASE 

2 VRMS max 

1.1% 

CG 3140 

1 

SXT SHAFT TACH O/P 

3.3 ± 1.3 VRMS at Hi Rate 

1.1% 

CG 3145 

1 

SXT SHAFT MTR CONTROL WINDING 

+0. 50 to ±4.00 VRMS Med 
\ Rate 

1.1% 

CG 3150 

1 

SXT TRUNNION TACH O/P 

3.3 ±1.3 VRMS at Hi Rate 

1.1% 

CG 3155 

1 

SXT TRUNNION MTR CONTROL 

+0. 25 to +2.00 VRMS Med 

1.1% 



WINDING 

Rate 


CG 3160 

1 

SCT SHAFT TACH O/P y 

3.3 ± 1.3 VRMS at Hi Rate 

1.1% 

CG 3170. 

1 

SCT TRUNNION TACH O/P 

- 0.85 ± 0. 35 VRMS at Hi Rate 

.1.1% 

CG 3721 

1 

SHAFT CDU DAC O/P 

10.12 ± 1.00 VRMS at 17* 

1% 

CG 3722 

2 

TRUNNION CDU DAC O/P 

10.12 ± 1.00 VRMS at 17* 

1% 

CG 4300 

2 

CMC TEMP 

87. 5± 42.5*F 

.0.23% 

CG 6020 

1 

PIPA CAL MODULE TEMP 

72. 5 ± 27.5Y 

0.23% 

CG 6021 

1 

IMU 800 cps 5% TEMP (PSA) 

~9Q ± 30*F 

0% 

CG 2301 

1 

IRIG TEMPERATURE 

135 ± 2.5*F in Operate 

2% 

CG 1021 

1 

+14V CMC SUPPLY NOISE RMS 

0.2 VRMS max . 

0% 

CG 1031 

1 

+4 CMC SUPPLY NOISE RMS 

0.2 VRMS max 

0% 


PSAAM OUTPUT is the source of Link 1 signals. 
SCA OUTPUT is the source of link 2 signals. 
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REVISION LETTER 


1 I 1 T~T 


Addition 5. 


6.1.2.1.5 


Addition 6. 


6.2.3.1.13 


Addition 7. 


Addition 8. 


6.2.3.1.2 


Addition 9. 

6.2.5.1.2 


Paragraph 6.1.2.1., add new Paragraph 8.1.2.1.5 as follows: 

Data from the on-board tape recorder shall be made available and the 
following signals verified. 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

c. VIB NB YAW (CG 6003) 

Replace Paragraph 6.2.3.1.13 with the following; 

30 minutes after switching from Standby mode to the Operate mode record 
the IRIG temperature. The recorded IRK* temperature shall be within * .* 
0.5 deg F. of the Operate stabilized IRIG temperature determined below. 

« 

Add the following sentence to Paragraph 6.2.3.1.14; 

Record the Operate mode stabilized IRIG temperature. The Operate mode .. 
stabilized IRIG temperature shall be 135dk2.5*F. 

Paragraph 6 . 2 .5. 2 .16, add the following to Table VI; 

14 CG 2301 IRIG TEMPERATURE 

Paragraph 6.1.1.6, add item "f* as follows: 

f. The TRACKER switch on G&N Indicator Control Panel shall be set to 
OFF. 

Replace Paragraph 6.2.3.1.2 with the following: . 

Using the OPTICS CONTROL STICK and a Convenient CONTROLLER SPEED 
switch petting, jcarofully slew the SXT Trunnion lo within *5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Switch and 
selectors on the G&N Indicator Control Pamd shall bn aet as follows. 

a! OPTICS MODE to ZERO .* # 

b. CONTROLLER COUPLING to DIRECT ^ 

C, CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Replace Paragraph 6.2.5.1.2 with the following: 

Using the OPTICS CONTROL STICK and s convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within ♦! degrees of sere 
as indicated by the TPAC (Telescope Trunnloe slaved lo SXT). Rat dm 
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Addition 11. 
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Addition 12. 
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following switches on the GAN Indicator Control Panel to the positions 
c^psignated. 

a. OPTICS MODE to ZERO 

b. CONTROLLER MODE to DIRECT 

c. CONTROLLER SPEED to LO 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Replace Paragraph 6.2.5.2.1 with the following: . 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew die SXT Trunnion to within +5 degrees of aero 
as indicated by the TP AC (Telescope Trunnion slaved to SXT). Set or 
verify the following GAN Indicator Control Panel switches to the position - 
indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to ZERO . 

C. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED to LO 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f. . RETICLE BRIGHTNESS to minimum brightness position 

Replace Paragraph 6.2.5.3.6 with the following: 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within *5 degrees of aero 
as indicated by the TP AC (Telescope Trunnion slaved to SXT). Insure that 
the following switches are set to the positions indicated: 

a. CONTROLLER COUPLING to DIRECT 

b. OPTICS MODE to ZERO 

C. TELESCOPE TRUNNION to SLAVE to SXT 

d. TRACKER to OFF . 

e. CONTROLLER SPEED to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

Replace Paragraph 6.2.9.23 with the following: 

Usli« the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch on the Indicator Control Panel to ZERO. Wait 15 
seconds. Set the OPTICS MODE switch to CMC. 




147 



north AMERICAN aviation, inc. APOLLO GAN Specification 
ai>A('K»nd inhumation sywtkmu division nrv or 

iaai4 lakiwood BLVO.oowNev c»uio»hu NUIUUZoZ® IyLV W 

CODE IDEMT. MO. 03953 


Addition 13. 


Replace Sections 6.2.10 through 6. 2.13 with the following: 


Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If system 
operation has been Interrupted perform 6.2.5.2 Turn On Procedure 
before proceeding. 

INITIALIZATION 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS Verify that +26 VDC OPTICS OPERATE BUS (CG 1530) is 
+28. 0±3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence into K-148. Press the ENTER pushbutton 
after each entry. A 

a, VERB 41, NOUN 20, ENTER 
b'. +00000, ENTER 

c. +00000, ENTER . < 

d. +00000, ENTER 

Insure that the following switches on the G&N Indicator Control Panel 
are set as follows: • 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 


OPTICS ZERO MODE TEST 

Monitor the Optics CDU's by entering VERB 16 NOUN 55 

into K-148. Press the ENTER pushbutton. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +6 degrees of 
zero as indicated by the TP AC (Telescope Trunnion slaved to SXT). Set 
the OPTICS MODE switch on the G&N Indicator Control Panel to ZERO. 

Wait 15 seconds. Verify the Optics have zeroed properly by observing 
the following on R1 and R? of the DSKY. 

a. Rl - +0.00* +0. Or , -0.03* (Shaft Angle) ' 

b. R 2 -+0.000* +0.006* ,-0.007* (Trunnion LOS Angle) , 
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6.2.10.5.1. 


6.2.10.5.2 


6.2.10.5.3 


6.2.10.6 


6.2.10.7 


Enter the following 

VERB 01 NOUN 10, ENTER 
00033, ENTER 
Verify R1 - XXX6X 

Set the OPTICS MODE switch to CMO. Enter the following; 

ENTER 

00033, ENTER 
Verify R1 - XXX5X 

Set the OPTICS MODE switch to MAN. Press the KEY REL pushbutton 
on the DSKY. 

OPTICS BACKUP MODE TEST 

Insert the Inflight Tool (V36601405) into the Trunnion Tool input and 
engage drive mechanism (button out). Verify that the trunnion turns 
by viewing the movement through the 8CT eyepiece while turning the 
tool until the TPAC reads +5 deg. Remove the tool from the trunnion 
tool input. 

Insert the Inflight Tool (V36601405) into the Shaft Tool input and engage 
the drive mechanism (button out): Verify that the Shaft turns by viewing 
the movement through the SCT eyepiece while turning the tool so that the 
shaft moves through an angle from 0* to +3 to -3 to 0 as indicated on the 
shaft TPAC. Disengage the shaft drive mechanism (button in) and remove 
the tool. 


* 
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6.2.10.8 


6.2.11 


6.2.11.1 


6.2.11.2 


6.2.11.3 


6.2.11.4 


6.2.11.5 


Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verify 
that the Trunnion Turns by viewing the movement through the SCT eye¬ 
piece while turning the tool so that the trunnion moves from +5* to -5* 
and back to aero as indicated on the Trunnion TPAC. Disengage the 
trunnion drive mechanism (button in) and remove the tool. 

Optics Coordinate Transformation Control Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, 

Turn On Procedure befyre proceeding. 

INITIALIZATION 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) 
is +28.0±3 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following into the K-Start. Press the ENT ER pushbutton 
after each entry: 

a. * VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER - 

Verify and/or set the following switches on the G&N Indicator control panel 
to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to HI 

Set up the analog recorders to monitor the following measurements. 

a. CG 3170 SCT Trunnion Tachometer Output 

Enter the following into the K-Start to monitor the OPTICS CDU’s.- 
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Using the OPTIC8 CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion,to within +5 degrees of zero as 
indioated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch on the Got Panel to ZERO. Wait 15 seconds. Return the OPTIC 


MODE switch to MAN. 

RESOLVED MODE PHASING AND IMAGE RATE TEST 


Using the Optics Control Stick, drive the Optics until R1 * +225.00 and 
R2 ■ +10.000 on the CRT and the BS1Of's. 

Set the CONTROLLER COUPLING switch on the G&N Panel to RSLV and , 
CONTROLLER SPEED switch to MED. 

Position the movable optics target such that it is centered on the SCT 
reticle pattern, then start the analog recorders at a chart speed of 10 mm/ 
second. 

Quickly displace the Optics Control Stick 45+10 degrees in the upper right 
hand quadrant while sighting on the optics target through the SCT eyepiece. 

The target shall appear to move in the upper right field of view of the SCT at 
45*10 deg. When target leaves the SCT upper right field of view press MARK 
pushbutton and immediately record the shaft angle as displayed on R1 of the 
DSKY. The recorded shaft angle shall be +225*10.00 degrees. 

Stop the analog recorder and measure the elapsed time between the Initial 
and the final signal null conditions for the Trunnion measurement. The 
elapsed time shall be +19 to +32 seconds. 

CSM AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

Set the CONTROLLER COUPLING switch to DIRECT. Again using the 
Optics Control Stick, drive the optics until R1 * +225.00 and R2 ■ +10.000. 

Set the CONTROLLER COUPUNG switch to RSLV. * 

While sighting on the optical target through the SCT eyepiece, displace the - 
Optics Control Stick hilly to the right. Verify that the target image appears 
to move in a straight line horizontally to the right and release the Optics 
Control Stick when the target image reaches the edge of the SCT field of 
view. 


Enter VERB 34 in the DSKY. Press the ENTER pushbutton. 
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Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED I 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero as | 
indicated by the TPAC (Telescope Trunnion slaved to 8XT). Set the CONTROL- j 
LERCOUPUNG switch on the GfcN Panel to DIRECT. Set the OPTICS MODE 
switch to Z ERO. After 15 seconds, return the switch to MAN. * 

NOTE: If optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel \o OFF. 

Optics Functional Test 

Proceed with this test if 6.2.3 Operate Power On Test, or 6.2.5.2 Turn-on 
Procedure has been performed and system operation has not been interrupted. 

If system operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

NOTE: This test requires the use of the G&N Installation Salification 
Fixture A23-097 mounted on Optics Supporting Fixture A14-135. 

Insure that the qualification fixture has been properly aligned and 
that both Autosets are visible through the SXT St LOS before pro¬ 
ceeding. Insure that lamp power is available to the qualification, 
fixture and to the Portable Lamp Assembly. 

Set/verify the G/N POWER OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Set TRACKER switch to OFF. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8±3 VDC. Record the 
indication on the CRT. * 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. ’ 

c. CG 1212 OPTX 800 cps 5%-90 ph not flashing on CRT. 

Enter the following sequence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Insure that the optics control switches on the GArN Indicator Control Panel 
are set as follows: 


OPTICS MODE to MAN 
CONTROLLER SPEED to LO 
CONTROLLER COUPLING to DIRECT 
TELESCOPE TRUNNION to SLAVE to SXT 








APOLLO G&N Specification 
ND1002325 REV W 


6.2.12.4 

a 

6.2.12.5 

6.2.12.5.1 

6.2.12.5.2 


6.2.12.5.3 

6.2.12.6 

6.2.12.6.1 

6 . 2 . 12 . 6 . 2 . 

6.2.12.6.3 


Using the OPTICS CONTROL 8TICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the 8XT Trunnion to within +5 degrees to zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. After 15 seconds return the switch to 
MAN. 

Resolution Checks 

Sight through the SXT eyepiece. Using the Optic Control Stick, adjust 
the SXT to obtain the best reflected field of view of the 5-inch autocollimator 
reticle engraving at the center of the field of view. 

Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines within 
a set) can be made. Record the number associated with that set of lines. 

The SXT resolution shall be at least 10 arc-seconds at the center of the field 
of view. 

\ 

Repeat 6.2.12.5. l..and 6.2.12.5.2 using the SCT and the 8CT resolution 
chart. The SCT shall have a resolution of at least 3 arc-minutes at the 
center of the field of view. 

Slave Telescope Mode Checks 

Enter VERB 16 NOUN 55 into the K-Start, press the ENTER pushbutton. 

s 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch on the Control Indicator Panel to ZERO. Wait 15 
seconds. 

Record the SCT Shaft and Trunnion angles as indicated by the TPAC and 
the Shaft and Trunnion CDU angles as indicated in R1 and R2 of the DSKY. 

The difference between the TPAC shaft angle and the Shaft CDU angle shall 
be ±0.11 deg or less. The difference between the TPAC Trunnion angle and 
• the Trunnion CDU angle shall be ±0.22 deg or less. 
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6.2.12.6.4 


6.2.12.6.5 


6.2.12.6.6 
6.2.12.6.7 


6.2.12.6.8 


6.2.12.6.9 


6.2.12.6.10 
6.2.12.6.11 


6.2.12.6.12 
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Place the OPTICS MODE switch to MAN. Usii« the Optics Control Stick 
drive the SXT Shaft and Trunnion CDU's until R1 ■ 035.00+0.10 deg and 
R2 * +35.000+0.100 deg, setting the CONTROLLER SPEED switch to LO 
as the angles are approached. Press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles as indicated by the TPAC. Record R1 
and R2. The difference between the TPAC Shaft angle and Shaft CDU angle 
shall be +0.11 deg or less. The difference between the TPAC Trunnion angle . 
and Trunnion CDU angle shall be +0.22 deg or less. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. 

Set the TELESCOPE TRUNNION switch to SLAVE to SXT position. 

Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. * 

NOTE: If needed to reduce external light, place a photographer hood 
over the optics head and retroreflecting prism. 

Sight through the SCT eyepiece and provide direction to personnel outside - 
.spacecraft for positioning the Retroreflecting Prism, Model No. A23-200, to 
span between the SXT LL08 and SCT LOS such that the illumination from the 
back-light filament is clearly visible at the center of the field of view. • Prism 
ipiist be held in this alignment position until completion of step 6.2.12.6.11. 

Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. 

An enlarged projected image of the SCT reticle should be visible for alignment 
comparison with the SXT reticle. Note the vertical displacement of the SCT 
horizontal reticle line from the center of the SXT reticle. Make an estimate 
of this displacement, expressed as a percentage of the total distance from SXT 
reticle center to edge of field of view. Record, noting direction above or 
below center. For instance, the outer ends of the SXT reticle lines are 6% 
from center. Displacement shall be less than 50% (bar must be closer to 
center than to edge of field of view). 

Set the TELESCOPE TRUNNION switch to 0* position. 

Again direct the light beam into the SCT eyepiece while sighting into the SXT 
eyepiece as in Step 6.2.12.6.9. Place the OPTICS MODE switch to MAN and 
observe the vertical displacement of the 8CT horizontal reticle line from the 
center of the SXT reticle. Make an estimate of this displacement, expressed 
as a percentage of the total distance from SXT reticle center to edge of field 
of view. Record, noting direction above or below center. Displacement shall 
be less than 50%. 

Remove the Retroreflecting Prism. 
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Replace the Portable Light in the adapter on the SXT eyepiece. 

While aighting into the SCT eyepiece, set the TELESCOPE TRUNNION 
switch to 25* and observe that the resolution pattern mounted outside the 
spacecraft appears to move downward from the center of the field of view 
to the zero reticle marking that is 25* below the center of the field of view. 

Record the TPAC Trunnion Angle. It shall be 25.00+0.22 deg. 

Set the TELESCOPE TRUNNION switch to SLAVE to SXT. 

SXT Parallelism Tests 

Using the Optics Control Stick drive the SXT StLOS Trunnion to +15.000* 

*2* as indicated in R 2 of the DSKY. Maintain a Shaft CDU angle of 000.00' 

*0.10 degrees as indicated by R1 of the DSKY. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the autocol¬ 
limator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. 

Again sight through the 5-inch autocollimator eyepiece and adjust the measure 
ment knob to bring the SXT StLOS horizontal reticle and autocollimator 
horizontal'filar Images to coincide. Record the autocollimator reading. 

Repeat 6.2.12.7.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.13.7.3 by more than 10 arc-seconds. 

Set the OPTICS MODE switch to MAN. Using the Optics Control Stick drive 
the SXT Trunnion angle to 85.00+5 degrees as indicated on R2 of the DSKY. 

Set the CONTROLLER SPEED switch to LO and drive the SXT Trunnion to 
+90.000 degrees +0. 100 degree as indicated on R2 of the DSKY. Insure that 
the SXT Shaft angle remains at 000.00+0.10 degree as indicated by R1 on 
the DSKY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the Optics 
Control Stick to adjust the SXT Trunnion angle until the two horizontal reticle 
lines are coincident. Record the Trunnion CDU angle displayed in R2. The 
Trunnion CDU angle shall be 90.000+0.10 degrees. 

Remove the Portable Light Assembly and Adapter Assembly from the 
base of the SXT eyepiece. Replace the SXT eyepiece plug. 
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6.2.12.8 


6.2.12.8.1 


6.2.12.8.2 


6.2.12.8.3 


6.2.12.8.4 


6.2.12.8.5 


6/2.12.8.6 


6.2.12.8.7 


6.2.12.8.8 


6.2.12.8.9 


6.2.12.8.10 


6.2.12.8.11 


6.2.12.8.12 


NOTE: If optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF a 

Shaft and Trunnion Positional Accuracy Checks 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO After 15 seconds return die selector to 
Manual. 

Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Sight through the SXT. Using the control stick align the SXT SLOS with * 
optical Target No. 1 on the G&N Installation Fixture Model A23-097. Set the 
CONTROLLER SPEED switch to LO as the target is approached. When the . 
target star is centered in tY\p SXT reticle, press the MARK pushbutton and 
simultaneously record the Shaft and Trunnion angles from the TPAC. Then 
record the value of R1 and R2 displayed on the CRT. ' 

Sight through the SXT. Using the control stick align the SXT SLOS with 
Optical Target No. 2 on A23-097. Set the CONTROLLER SPEED switch 
to LO as the target is approached. \ 

When the target st&r is centered in the SXT reticle, press the MARK push¬ 
button and simultaneously record the Shaft and Trunnion angles from the 
TPAC. Then record the value of R1 and R2 displayed on the CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, careftilly slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. After 15 seconds set the switch to CMC. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from R1 in 6.2.12.8.3 into the K-Start. Press 
the enter pushbutton. 

Enter the value recorded from R2 in 6.2.12.8.3 into the K-Start.- Press 
the ENTER pushbutton. 

Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.3 shall be less than 
0.25 degrees. Record the difference. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from R1 in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 
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6.2.12.8.13 Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 

6.2.12.8.14 Sight through the SXT. The SLOS should be centered on Optical Target No. 2 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between 
these values and the corresponding values recorded in 6.2.12.8.5 shall be 
less than 0.25 degrees. Record the difference. » 

6.2.12.8.15 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

. switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 

indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. After 15 seconds return the switch to MANUAL. 

6.2.12.8.16 Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

Enter +00000 into the K-Start 8 times. Press the ENTER pushbutton after ; 
each entry. 

6.2.13 Optics Slew Rate Test 

NOTE: Perform Master Initialization 6.2.5.3 before proceeding. 

- ' ■- • . 

6.2.13.1 j, Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 

to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CB 1530) is 
/ +28.0±3.0 VDC. Verify that OPTX 28V 800 cps l% zero (CG 1211) and OPTX 

28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. Set TRACKER 
switch to.OFF. 

6.2.13.2 Enter the following sequence into K-148. Press the ENTER pushbutton . 
after each entry. 

a. VERB 41 NOUN 20,ENTER ' 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

6.2.13.3 Verify and/or set the following switches on the G&N Indicator Control Panel 
to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT * 

c. CONTROLLER SPEED to HI 

6.2.13.4 ' Monitor MARK Command by entering VERB 06 NOUN 56 into K-148. 

Pres8 the ENTfcR pushbutton. * f 
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TRUNNION SLEW RATE-TO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to, within +5 degrees of zero 
as indicated by the TPAC (Telescope. Trunnion slaved to SXT). Set the OPTICS 
MODE- switoh on the G&N Indicator Control Panel to ZERO. Wait 15 seconds. 
Set the OPTICS MODE switch on the G&N Indicator Panel to MAN. 


6.2.13.5.1 


During the Trunnion Slew Rate Test HI Speed, monitor and verify the 
following signals on the CRT. 


a. SXT TRUNNION TACH O/P (CG 3150 LINK 2) shall be 3.3*1.3 VRMS 

b. SCT TRUNNION TACH O/P (CG 3170 LINK 2) shall be -0.85*0.35 VRMS 

NOTE: Read and understand step 6.2.13.6 before proceeding. Do not hold ' 
Control Stick at upper limit more than.10 seconds, or exceed a trunnion angle 
of 85 degrees. . 1 , > ’ 

While slewing the optics, record the SXT TRUN SERVO error (CG 3118): 

It shall be between.-0.25 and 2.0 VRMS. 

Push and hold the Optics Control Stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Approximately 5 seconds after 
the first MARK, again press the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE 
and Immediately record the display in R2 and R3 within 2 seconds (before 
display changes).' The data displayed is in the following form: 

a. R2 =» ±XX. XXX (Trunnion LOS angle in deg) 

b. R3 * +XXX.XX (Time In seconds) 

After the display has changed, again record the values of R2 and R3. 

Perform the following calculations: 

NOTE: In performing calculation b. below, and in similar calculations 

throughout this test procedure, the following shall be noted and taken 
into account. It is possible that the second R3 reading may be 
smaller than the first reading. If so, add an overflow time value 
> of 163.84 sec to the second reading and then subtract the first 

reading, in order to obtain A time as the difference of the two R3 
readings. • 


a. Difference between R2 displays *__ _ (A trunnion angle) 

b. Difference between R3 displays *__(A time), 

A trunnion angle . , , 

~ AUme ~ “ - - de * /8eC 

The Trunnion Slew Rate shall be 10*2 deg/sec. 


m 
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6.2.13.8.1 


SHAFT SLEW RATE - HI SPEED . , v. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
•witch setting, carefully slew the SXT Trunnion to within *1*5 degrees of sere ■ 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Whit IS seconds. Set the OPTICS MODB switch to 
MAN. Monitor MARK Command by entering VERB‘06 NOUN 56 in K-148. 
Press the ENTER pushbutton-^ 

During the Shaft Slew Rate Test - Hi Speed, monitor and verify the . 1 * 

following signals on the CRT. 


a. SXT SHAFT TACH O/P (CG 3140 Link 2) shall b* 3.3*1.3 VRMS 

b. SCT SHAFT TACH O/P (CG 3160 Link 2, shall be 3.3*1.3 VRMS 

NOTE: Read and understand step 6.2.13.9 before proceeding. • Do not 
hold Control Stick at right limit for more than 10 seconds, or exceed a. 
shaft angle of 250 degrees. * ♦ 

While slewing the* optics, record the SXT SHAFT SERVO 
error (CG 3117); it shall be between-0.25 and-2.0 VRMS. 

Push and hold the Optics Control Stick to its right limit. 

. Approximately 2 seconds later press the MARK pushbutton. ' 

Approximately 5 seconds after the first MARK, again press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp is lighted. Press the KEY RELEASE and immediately record the 
display in R1 and R3 within 2 seconds (before display changes). The 
data displayed is In the following form: - \ • 

a. ‘ R1 * ±XXX.XX (shaft angles in deg) 

b. R3 *+XXX. XX (time in seconds) 

After the display has changed, again record the values of R1 and R3. 
Perform the following calculations: 

a. Difference between R1 displays »_._ (a shaft angle). 

b. Difference between R3 displays * _._(A time) 

Ashaft angle , , 

°- Ttimc deg/sec 

The Shaft Slew Rate shall be 19.5*3.9 deg/sec. 






6.2.13.11 


6.2.13.12. 


6.2-13.13 


6.2.13.14 
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TRUNNION SLEW RATE - MED SPEED 


Using tue OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within >5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to * 
MAN. tSet the CONTROLLER SPEED switch to MED. Monitor MARK command 
by entering VERB 06 NOUN 56 in K-148. Press the ENTER pushbutton. 


NOTE: 


Read and understand 6.2. 1$. 12 before pi^>ceeding. Do not hold 
control stick at upper limit for more than 20 seconds. 


Record the SXT TRUN MTR control winding (CG 3155) 

and SXT TRUN TACH (CG 3150) signals on the CRT while slewing the 
optics. CG 3155 shall be +0.25 to +2.00 VRMS, and CG 3150 shall 
be +0.33 *0.13 VRMS. Push and hold the Optics Control Stick to its upper limit 
Approximately 2 seconds later press the MARK pushbutton. Approximately 5 
seconds after the first MARK, again press the MARK pushbutton, release the 
control stick, and verify that the KEY RELEASE lamp is lighted. Press the 
KEY RELEASE and immediately record the display in R2 and R3 within 2 
seconds (before display changes). The data displayed is in the following form- 

\ - ,* 

a. R2 « iXX. XXX (trunnion LOS angle in deg) 

b. R3 = +XXX. XX (time in seconds) 

Alter the display has changed, again record the values of R2 and R3. 

Perform the following calculations: 


a. 

b. 


c. 


Difference between R2 displays W* 
Difference between R3 displays 
A trunnion angle 

A time -deg/sec 


_(A trunnion angle) 

_(A time) 


The Trunnion Slew Rate shall be 1.0±0.2 deg/sec. * 


SHAFT SLEW RATE - MED SPEED 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
Mode switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. Monitor MARK Command by entering VERB 06 NOUN 56 in K-148 
Press the ENTER pushbutton. 


NOTE: Read and understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 


* 
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6.2.13.15 


6.2.13.16 


6.2.13.17 


6.2.13.17.1 


6.2.13.18 


APOLLO G&N Specification 
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Record the SXT SHAFT MTR control winding (CO 3145) 
and SXT SHAFT TACH (CG 3140) signals on the CRT while 
slewing the optics. CG 3145 shall be + 0 .50 to *4 .00 VRMS, and- 
CG 3140 shall be 0.33». 13 VRMS. Push and hold the Optics Control Stick to 
its right limit. Approximately 2 seconds later press the MARK pushbutton 
Approximately 6 seconds altar the first MARK, again preas the MARK r--^ - 
tx'tton, release the control stick, and verify that tin KEY RELEASE lamp is 
ighted. Press the KEY RELEASE and immediately record the display in Rl 
foUo“in^foTO 2 : 8eC ° ndS (before di8play Th. *»ta displayed is in the 

he Rl » *XXX. XX (shaft angle in deg) 
b. R3 » +XXX.XX (time in seconds) 


After display has changed, again record the values of Rl and R3. 
Perform the following calculations: 


a. Difference between Rl displays « ^ (A shaft angle) 

b. Difference between R3 displays “ . “ (A time) r 

, A shaft angle . . . ” 

°* * A time — " —; <teg/sec 

' \ ' " 

. The Shaft Slew Rate shall be 2.0*0. 4 deg/seo. 

TRUNNION SLEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
-as Indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. Set the Controller SPEED switch to LO. Monitor MARK Command by 

eAtering VERB 06 NOUN 56 in K-148. Press the ENTER pushbutton. 

During the Trunnion Slew Rate Test-Lo Speed, monitor and verify the 
following signal bn the CRT. 


a. TRUNNION CDU-FINE ERROR (CG 3011 Link 2) *.07 VRMS MAX 

NOTE: Read and understand 6.2.13.18 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 

Push and hold the Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 seconds after 
the first MARK, again press the MARK pushbutton, release the control 
sUck, and verify that the KEY RELEASE lamp la lighted. Press the KEY 
RELEASE and immediately record the display in R2 and R3 within 2 seconds 
(before display changes). The data displayed is in the following form: 

a. R2 - *XX.XXX (trunnion LOS angle in deg) 
b<. R3 ■ +XXX. XX (time in seconds) 

After the display has changed, again record the values of R2 and R3. 
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6.2.13.19 


Perforin the following calculations: 


a. Difference between R2 displays■ 

b. Difference between R3 displays * 
A trunnion angle 

C * A time 


XX. XXX (A trunnion angle) 
XXX. XX (A time) 


"*_ •_deg/sec 


Hie Trunnion Slew Rate shall be 0.10*0.02 deg/sec 
SHAFT SLEW RATE - LO SPEED 

6.2.13.20 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, carefully slew the SXT Trunnion to within +6 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Walt 15 seconds. Set the OPTICS MODE switch to * 
MAN. Monitor MARK Command by entering Verb 06 NOUN 56 in K-148. 

Press the ENTER pushbutton. 

6.2.13.20.1 During the Shaft Slew Rate Test, - Lo Speed, monitor and verify the following 
signal on the CRT. » A 

a. SHAFT CDU FINE ERROR (CG 3021 Line 2) a. 07 VRMS MAX 

NOTE: Read and understand 6.2.13.21 before proceeding. Do not . 
hold control stick at right limit for more than 20 seconds. 

Push andhold the Optics Control Stick to its right limit. 

Approximately 2 seconds later press the MARK pushbutton. 

Approximately 5 seconds after the first MARK, again press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp is lighted. Press the KEY RELEASE and immediately record the 
display in R1 and R3 within 2 seconds (before display changes). The 
data displayed Is in the following form: 

a. R1 * ±XXX. XX (shaft angles in deg) 

b. * R3 ■ +XXX.XX (time In seconds) 

After the display has changed, again record the values of R1 and R3. 

6.2.13.22 Perform the following calculations: ' 


6,2.13.21 




a. 

b. 


Difference between R1 displays 
Difference between R3 displays 
A shaft anale 

A time--•_->«/»<* 


(A shaft angle) 
(A time) 


The Shaft Slew Rate shall be 0.20*0.04 deg/sec 


162 



6.2.13.23 * 

6.2.13.24 

6.2.13.25 


6.2.13.26 

Addition 14. 
6.2.17.5 
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OPTICS HAND CONTROLLER DRIFT RATE CHECK-IX) SPEED 

II i Ih. OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
1SZSZ2L, lew the 

a m Kmt tpAC {Telescope Trunnion slaved to Sa 1). aei me 

SSJSSRSiSSrSui-.™ — 

MAN. 

Press the MARK pushbutton and record the display-in Rl, **•“*“*' 
Approximately 60 second, after the first MARK, again 
MARK pushbutton and record the new data displayed in Rl. R2 m>d 
R3. The data displayed la in the following form: 


a. Rl - ±XXX. XX (shaft angle in deg) 

b. R2 - iXX.XXX (trunnion LOS angle in deg) 
c*. R3 ■ + XXX. XX (time in seconds) 


Perform the following calculations: 


a. 

b. 
*c. 

d. 


Difference between Rl displays --< A shaft «* ,e > 

Difference between R2 displays--(A tnmnion angle) 

Difference between R3 display*.-_< A tlme) 

A shaft angle _ deg/seo (Shaft Drift Rate) 


Shall be less than 0.0333 deg/sec. 

A trunnion angle, w deg/sec (Trunnion Drift Rate 

e * A time - 


Shall be less than 0.0167 deg/sec. 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OFF. 

Replace Paragraph «. 2.17.5 and 6.2.17.20 with the following: 

On the G&N Indicator Control Panel, set the following switches to the 
position indicated. J : 

i 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
e. CONTROLLER SPEED to LO • 

d. OPTICS MODE to MAN 


1G3 





6.2.17.20 

Addition 15. 

6.2.18.10.1 

6.2.18.10.2 


6.2.18.19 

6.2.16.20 
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Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. After 15 seconds return the switch to MAN. 
Enter VERB 33, ENTER into the DSKY. 

Replace Paragraphs 6.2.18.10.1, 6.2.18.10.2, 6.2.18.19, 6.2.18.20, 
and 6.2.18.22 with the following: . * 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as Indicated by the TPAC (Telescope Trunnion slaved to SXT). Between 235 
minutes and 240 minutes from T 0 set the OPTICS MODE switch on the GAN 
Indicator Control Panel to ZERO. 

Enter the following into the Df$KY: 

a. VERB 21 NOUN 03 ENTER 

b. 02663 ENTER 

c* +XXX. XX+000.01 ENTER (Target No. 1 Az) 

d. Press ENTER pushbutton 

e. 02664 EN^ER" „ 

f. . +XXX.XX+000.01 ENTER (Target No. 2 Az) 

g. ' Press ENTER pushbutton 

h. 02665 ENTER 

i. +00.000 ENTER (Target No. 1 EL) 

j. Press ENTER pushbutton 

k. 02666 ENTER 1 *• 

l. +00.000 ENTER (Target No. 2 EL) • . 

On the GAN Indicator Control Panel, set the OPTICS MODE switch to MAN 
: and the CONTROLLER SPEED switch to HI. Drive the St. LOS to the 
approximate position of Target No. 1. Set the CONTROLLER SPEED switch 
to LQ. 

NOTE: Read die following 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible. 

Set the CONTROLLER SPEED switch to HI. Using the Optics Hand Con- 
, troller, drive the SXT StLOS to the approximate position of Target 2. 

Set the CONTROLLER SPEED switch to LO. Using the Optics Hand Con- 
f trollerj align the SXT StLOS to Target 2 and press the MARK pushbutton. 

If satisfied that the MARK was good, press the ENTER pushbutton. If not 
satisfied, press the MARK REJECT pushbutton and repeat this step. 
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6.2.18.22 

Addition 16. 

6.2.20.3.2 

6.2.20.3.22 

6.2.20.3.29 



APOLLO G&N Specification 
ND1002325 REV' W 


Enter VERB 34 into the K-Start. Press the ENTER pushbutton. Observe ' 
the PROGRAM display on the CRT and DSKY's indicate 02. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch ' 
setting, carefully slew the SXT Trunnion to within +5 degrees of zero 4s 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch on the G&N Indicator Control Panel to Zero. 

Replace Paragraph 6.2.20,3.2, 6.2.20.3.22, and 6.2.20.3.29 with the 
following: 

Set the OPTICS MODE selector on the Indicator Control Panel to MAN. 

Set the OPTICS CONTROLLER SPEED switch on the Indicator Control 
Panel to HI. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (TelescopeTrunnion slaved to SXT). Set the OPTICS 
MODE switch on the Indicator Control Panel to ZERO for 30 seconds, then • 
return to MAN. \ 
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NUMBER 

REVISION LETTER 



ITT I T1 I' 1 

PACE 


‘ ADDENDUM n 

SCOPE: The following changes are required to make ND1002325 applicable as G6d* System 
technical support documentation for systems containing SUNDIAL C test ropes. Refer to 
Drawing 2014999 to define further which test ropes and jumper modules shall be installed. 

• * 

Change 1: Paragraphs 6.2.9.1.4, 6.219.2a, 6.2.9.3a, 6.2.9.5a, 6.2.9.6a, 6.2.9.7a* 

6.2.9.8, 6.2.9.10a, 6.2.9.11a, 6.2.9.13a, 6.2.9.15a, 6.2.9.16a, 6.2.9.22. 

- In each of these paragraphs change ’’VERB 06 NOUN XX flashing” to ’’VERB 

33 NOUN XX flashing." 

Change 2: Paragraph^ 6.2.20.2.2a, 6.2.20.2.4a, 6.2.20.2.7a, 6.2.20.2.10a, 

6.2.20.2.13a, 6.2.20,2.16a, 6.2.20.2.19a, 6.2.20.2.22a, 6.2.20.2.25a, 
6.2.20.2.28a, 6.2.20.2.31a,‘6.2.20.2.34a, 6.2.20.2.37a, 6.2.20.3.8a, 
6.2.20.3.11a, 6.2.20.3.14a, 6.2.20.3.17a, 6.2.20.3.20a, 6.2.20.3.24a, 
6.2.20.3.27a, 6.2.20.3.31a, 6.2.20.3.34a, 6.2.20.3.37a, 6.2.20.3.40a; 
in each of these steps, change "V06’’ to "V33". « 


Change 3: 

Paragraph 6.2.16.7.19 Change FROM: 

On K-148 enter the following sequence: 



VERB 21 

NOUN 01 

ENTR 



00407 


ENTR 



77757 


ENTR 

. 


VERB 21 

NOUN 01 

ENTR 


. ; , 

00411 


ENTR 



00020 


ENTR 


: 1 ' 

VERB 33 


ENTR 


Change TO: 

On K-148 enter the following sequence: 



VERB 21 

NOUN 01 

ENTR 



02502 


ENTR 



77757 


ENTR 



VERB 21 

NOUN 01 

ENTR 


_ • • - * • • * * 

02504 


ENTR 



00020 


ENTR 



VERB 33 


ENTR 

Change 4: 

Paragraph 6.2.16.7.33 Change FROM: 

On K-148 

enter the following sequence: 



VERB 21 

NOUN 01 

ENTR 



00405 


ENTR 



00020 


ENTR 



VERB 21 

. NOUN 01 

ENTR 



00407 


ENTR 



77757- 


ENTR 



VERB 33 


ENTR 
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Change 4 « 
(Continued) 


v, ;•*, * ,> 


; ADDENDUM B * ' - ■ ^ 

,* ! V > 

Change*F0: On K-148 enter the following sequence: 




VERB 21 • .NOUN 01 ' ‘ ENTR 4 

: 02500 . /. ,- ' ENTR ; 

00020 ■ ENTR 

VERB 21 NOUN 01 / ENTR 
02602 * v ENTR ’ 

T7787 * ; ENTR * 

VERB 32 > ENTR 
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NUMBER 


COOK IDENT. NO. Q395S 

RiviSION LETfEi" 


RACK 


1. snnoiucTio* 

1.1 The individual Spacecraft (8C) installed Guidance and Navigation 

(GUV) System to be checked out per this process specification shall 
consist of one of each of the following asJar assembliest The 
applicable part mothers shall be deteralned by droving .Me. 201^999* 

1 • Optical Gbit Assembly 

1 • Navigation Base Assembly, Block II 

1 • Inertial Measurement Gbit (DCJ) 4 FIFA Sleet* Assy* 

1 - Bower and Servo Assembly (PSA) 

1 - Apollo Guidance (Xmgwter Group 

1 « GAM Interconnect Burmese Assembly 

1 - Signal Conditioner Assembly 

1 - Display and Control Group (0 1C) 

- 1 - Coupling Data Gbit 

1*2 The GIN System herein shall be identified as a Block II system* The 

computer contains the SUNDIAL C or D program test ropes in the core 
rope memory* 

2. SCOP* 

2*1 This specification outlines the checkout requirements for the 

GUI System installed in tee Apollo Cnmmanrt Module Spacecrafts. 
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3* apflicabu oocimr 

3.1 Doci—nts Required bgr This Specification 

3*1*1 When the requirements of this specification conflict vith the droving 
requirements, the droving requiresmnts shall havo precedence* 

FB 2015000 Master End I ten Specif loot Ion, Burt II, 

Product Configuration and Acceptance Test 
Requirements, GAN Spacecraft Equipment 
Co—nd Module, Block II 

ICD MHOI-OI307-216 CDU to TVC Servo A^ps KLeetrlcal Block II 

I CD MH01-0132A-216 Attitude Error Signals Electrical Block II 

ICD Ma01-01325-2l6 To tel Attitude Slgzmls 

ICD )B01-01327-2l6 GIN Electrical Input Power 

ICD )a01-01328-2l6 0AM Data Transmission to Operational and 

Plight Qual* Telemetry 

ICD 1001-013^2-216 GAN System Caution and Warning System Interface 

ICD MHOl-013^9-^16 GAN Thermal Requirements for Block II AGE 

ICD NB01-013^-2l6 Mode Control Signals S/C to IS8 Discretes 

ICD MB01-01335-200 Electrical Inertial Teaperature Controller 

ICD MBOl-01380-216 Coanand Module Guidance Counter Electrical 

Interfaces Block II 

ICD NR01-01386-216 Attitude Error to SIVB 

MH01-01390-200 GAN PSA Adapter Module ACE-S/C DIMS and 

DTCS Block n Vehicles. 

NA0201-5108 ACE-S/C Computer Subprogram Program 

Requirements 2TV1, NAA 

MAO308-0107 Mechanical Installation Specification for 

Apollo Guidance Equipment 2TV1 

MAO6IO-OI8A Contamination Control - Apollo Command 

Module and Service Module 

Apollo Co—nd Module/Service Module 
Measurement Requirements for Block II 


SID 65-16^2 
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k.o 

MATERIAL AHD HQUIPimT 


4.1 

The following best equipment shall ba us ad to perform ths requlrsNsnts 
of this specification. If protection to psrsonnsl and squlposnt Is 
not decreased, lteas, except governaent furnlshad parts, equivalent 
to thoss 11s tad any bs usad. 


ITEM 

. QUAHITY 

EBSCRIFTIQH 


1 

1 

Digital Test Iteasureasnt System Nodal 

Ho. Clk-206 


2 

1 

Digital Test On—nfl System, Nodal 

Ho. CJL^-207 


3 

1 

Data Intarlaavar System, Nodal Ho. C14-232 


% 

1 

External Digital Tbst On—nil Obit Nodal 

Ho. ClU-231 


5 

1 

fl/C Ground Power Supply Nodal Ho. C14-41B 


6 

1 

Breakout Box, That, Cn-SN Adapter Nodal 

Ho. CIa-467 


7 

1 

Hlsotrloal Gable Sat, Nodal Ho. C34-391 


8 

1 

Inartlal Oosponents Temperature Oontroller 
(1CTC) Nodal Ho. $13-100 


9 

1 

PSA Adapter Nodule, Nodal Ho. A23-30* 


10 

1 

Optics Supporting Fixture Model Ho. Al4-13$ 


•11 

1 

G4H Installation Qualification Fixture, 

Modal Ho. A23-097 


12 

1 

Theodolite (HCM 3 or equivalent) Nodal Ho. 
A23-079). 


13‘ 

1 

Retroflooting Prlsa, Nodal Ho. A23-200 


Ik 

1 

Portable Light Assembly Nodal Ho. A23-196 


15 

1 

Hscuum Tuba Volt Oh 1 —tar (VTVON) 


16 

1 

Calculator (Fridan or equivalent). 


17 

1 

Movable Optics Targst 


18 

1 

SCT Resolution Qieck Card 


19 

1 

Electrical Cable Portable GW System, 

Nodal Ho. C14-462 


20 

1 

Electronic Counter with Preset Countar 
(Hewlett Packard $24$L with $26A Preset 
Plug-In Unit, or equivalent) 


21 

1 

Cable Sat 


22 

1 

Stopwatch 
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5.0 . GENERAL REQUIREMENTS 

5.1 Safety Requirements 

5.1.1 Operator Safety 

5 .1.1.1 normal Safety precautions shall be observed throughout the GAN post- 
installation checkout. 

5.1.2 Equipment Safety 

5*1.2.1 To preserve the operational life of the components of the GUI 

hardware under test, settings and adjustnsnts shall be performed 
only when specified in the test procedure. Care shalo. be exercised 
in the accomplishment of all settings and adjustments to avoid 
excessive wear or damage to the equipment. All precautionary 
measures stated throughout the test procedures shall be stiictly 
adhered to. 

5 .1.2.2 FTlor to the electrical connection of the GUI System to the space¬ 
craft harness, a complete verification of spacecraft power to 
include both voltage polarity and magnitude, shall be completed to 
preclude e* to the GUI due to incorrect power application. 

5.1.2.3 In no event shall the Inertial Components Temperature Controller 
(iCTC) be disconnected from connector ^5J2 of the PSA except when 
specified to do so in a specific test. 

5.1.2.4 The generation of a noise alarm indication, as evidenced by one or 
more Noise Peak Event lights becoming lighted, shall be cause for 
ixmnediate determination of effects on the GU System Test in 
progress. In the event of detrimental effects on the system test, 
trouble shooting procedures shall be initiated to determine the 
cause of the alarm. Testing shall continue only after demonstrating 
that the cause of the noise alarm has been located and that 
remedial action has been or will be taken, or that the transient or 
noise causing the alarm has no detrimental effect on the GUI System 
or test in progress. 
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5.1.2.5 Failure of ths GUI System to post any examination or teat specified 
herein shall tentatively classify the GUi System as nonconfonsing. 
The noreal test sequence May be continued on determination of the 
oause of the nancenftoaMnom if not detrimental to the GUI System 

■ ^ on other interfacing subsystems. This determination shall have the 
* C. concurrence of the GUI contractor test team. All nonconformance 
shall be investigated and cleared by waiver (m) ^correction of 
test specification, or hardware replacement. The suspected 
malfunctioning hardware shall be removed and returned to the 
laboratory, where the malfunction shall be verified. Only after 
malfunction verification shall a flight certified replaceable unit 
be installed in the GUI System. 

5.1.2.6 The GUI System shall be operating in 8TAIDBY mode with AGC power 

applied for a of two hours prior to torqulny of inertial 

components. In the event STANDBY or AGC power is interrupted, an 
equivalent time period shall be allowed when power is restored 
before transfer to the OPERATE mode, except that when the interval 
of interruption exceeds two hours, a two-hour warmup period ahall 
be mandatory. Exceptions to the above are noted in 6.2.5.2. 

5.1.2.7 The interruption of +28 VDC power to the GUI System through the 
Main A and Main B power busses ahall be oause for the C o ss nan d 
Module GUI System operator to imasdlately initiate the Emergency 
shutdown procedure (6.lA) to preclude damage to the GUI System. 


i 
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RAGE 


5 .4 Test Sequence 

5 .V.I Sir t«st sequence normally should follow the steps outlined by 
paragraph nuabers in Table I in the order specified, except for 
6.2.5, Turn-On and Turn-Off procedure, which may be performed as 
the requirement arises. This normal order may be deviated from. If 
necessary, as long as the sequences shown in the flow chart of 
Figure 1 are followed. 

TABIM I TEST SBQUDICI 


Paragraph lo. 

6.1.3 

6.2.1 

6 . 2.2 

6.2.3 

6.2.4 
6.2*5 
6.2.6 

6.2.7 

6 . 2.8 

6.2.9 

6.2.10 
6.2.11 
6.2.12 

6.2.13 

6.2.14 

6.2.15 

6.2.16 

6.2.17 

6.2.18 
6.2.19 
6.2.21 


Test Title 

Pr e po w er Application Tests (Bert of GAN 
Installation OOP) 

Application of Standby Bower to Glil Systen 

CMC Operational Test 

Operate Bower On Test 

OIH Bower Supplies Test 

General Turn Off and Turn On Procedure 

Gin Operational Test 

G label friction Test 

GUI Banal Brightness A Inap Test 

Seal-Autoaatlo Mode Control Test 

Zero Optics Test 

Optics Coordinate Transfaraat ion Control Test 

Optics Positional Accuracy Test 

Optics Slew Rate Test 

Stabilisation Loop Step Response Test 

IR1G Scale Factor Test 

IMU Performance Test 

Fine Alignment Test SXT-KB-DCJ 

Gyrocompass lng Test - 

Voltage Margin Test 

S/C Control A Display Test 
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5.5 After the defective, replaceable element has been sulmtltuted vlth 
a flight certified unit, the Gil System checkout sequence shall 
regress to the rerunning Sf applicable portions of the selected 
sequence (by paragraph number) categorised by the subassemblies in 
which the malfunction occurred. The chosen subassembly categories 
are presented in Table 11 versus an appropriate retest paragraph 
sequence. Retest shall be conducted by performing applicable 
portions of all indicated paragraph numbers in the sequence 
listed as indicated under the appropriate subassembly heading. 

Retest shall proceed to the point in the normal test sequence at 
which the discrepancy was detected and corrected, normal testing 
shall continue beyond tnis point in the specified sequence of 
Table 1. 

5.6 It is assumed that the Test Conductor has a working knowledge of 
the test equipment used; therefore, this procedure contains only 
the steps related directly to the GW System components. If any 
questions arise concerning the test equipment, the Test Conductor 
should refer to the pertinent operational manuals. 

5.7 The following requirements shall he completed before any of the testa 
in this specification are attempted. 

5*7*1 The Glil System shall have been qualified in accordance with the 

requirements of PS 2015000* 

5.7.2 The installation of the GW System into the spacecraft shall have 

been completed as specified in Mechanical Installation Specification 
for Apollo Guidance Squipmsnt Block 11, MAO306-OIO7. 

5.7.2.1 Interfacing systems (SCS, C A IS, KPS, ECS) sh*U have been 

verified to conform to loading and operational requirements as 
specified by the appropriate ICD* 


All ACE equipment shall have been qualified in accordance with 
the respective quality assurance specifications prior to use 
with the GW System. 


rORM MII1-H-1 MB' 
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TOi*DO0 JD^VO^pOX 


M 

M M 

M M M M 

MM M 


* no*n raid 


M 

M 


M M 

M 

•swung MO 


M 

M M 

M 

M M 

M 

OOD 


M 


M M M M 

MM M M M 

M 

•pooo '9TB 


M 

M 

M 

M 


IMG DON 


M 

MM M 




law OTI 


M 

M M M 




YW 

M 

M 

M 

M M M M 


M M 

DflY 

M 

H 

M M 

M M 

M 

M 

| ma ASi-SOT Ido 


M 

M M 

M M M 

M M 

M 

“ tm 

M M 

M 

M 

M 



S j » I j ii| 

*1 * . i j ills . 

\h\ pi i ! |il:iiis 

alii 

bsfe.IgH -gi| 21 8"3|1 *a: 


V • fOH tf\ FIOIOO VO S rl ^ rl H rl N 

El H CM CM CM CM CM CMCMCMCM CMCMCMCMCMCMCMCM 

m3 • • • ••• •••• •••••••• 

AlS vovO no NO-vO VO VOVOVOVO m>m>vom>vovovovo 


FORM MUt-N-t MV. HI 


6.2.I& OyrocoapAssloc Tsst 

6.2.4 GW Powsr Supplies Tbst 
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5.8 • Tha following condition* art required for tooting the GUI System. 

5.8.1 Spacecraft system other than the GUI System my be operating on a 
noninterfering basis while individual system c h eckout of the GUI 
System Is being conducted. 

5.8.2 The GUI System shall be supported by the Electrical Power System and 
Environmental Control System during operation In the Co n—and Module. 

Ihe Stabilisation and Control System shall be connected to the GUI 
System during GUI operation In the Con-end Module for passive l oad i ng 
purposes If available. 

5.8.3 During tests which Interface with the Stabilisation and Control 
System and the Central Timing System, operation of these system 
sHs.il he required. 

5.9 The GUI System shall be tested per this specification after It is 
installed In the spacecraft. In the event that the Installed 
system, or any assembly thereof, is removed from the spacecraft for 
modification, recycle, or any other reason, this process specification 
or pertinent portions of it shall be performed after the GUI System 
or assembly thereof, la reinstalled. Testing shall be limited to 

GUI System operation while actively connected to qualified space* 
craft threshold system, namely, the Electrical Power System (EPS), 
Environmental Control System (ECS), and Communication and Instrumentation 
System (C4I9) as much as possible. However, a m i ni—— of combined and 
Integrated system testing with the Stabilisation and Control System 
• (SCS). Central Timing System (CTS) and Caution and Warning System Is 
required for complete GUI System verification. 


FORM Mllt-H-I R«*. M4 
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5.10 . A* test squlpaent listed in paragraph A.l shell he connected end 
ready for operetlon before the tests of this specification ere 
initiated. 

5.H Date Records 

5.11.1 All date -concerning the checkout and operetlon of the GW System as 
monitored vie ACE, shell be recorded on the date sheets associated 
with their corresponding test. Out of tolerance readings shall be 
recorded and fragged by appropriate symbols. 

5.11.1.1 All test data obtained while demonstrating the requirements of this 
document shall be permanently recorded and forwarded with the tested 
GW to the next receiving agency. 

5.11.1.2 A record of the amount of time each of the four prime power busses 
are on shall be kept and forwarded with the GW to the next receiving 
agency. 

5.12 Interface 

5*12.1 The APOLLO GW System shall interface with accepted ECS and EPS 

dlstrioution systems for power and environment control purposes and 
with the 9C3 or 3CS substitute system for signal interface in 
accordance with the applicable ICD's. 


FORM MIM-M-I M». M4 
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6.0 DETAIL RSqpiREKEarrS 

6*1 Initial Test Conditions 

6.1.1 The felloviag precautions sliall bo observed to preclude loss of 
eeatlnuity la iaertial cssghiaeat perfexaeace history of tho DCJ. 
Dovlotloo may aeeessitste rooollbrotloo of tho loortlol oosq)eaeats. 

6.1.1.1 Tho BCJ shall bo supplied lrlth host or povor os o continuous bos is. 
kfaea S/C Oreuad Povor Supply, Model Bo. Cl*»~tl8 is oot providing 
hootor povor, thorn hostor povor shall bo supplied through tho 
lasrtlal Cesqpeasnto Toqpernlsure Controller (ICTC) Msdel Mo. 513-100. 
Tho teaperature of tho IRIO'o shall bo salat aimed botvooa 120® aad 
150®F. Tho temperature of tho PIPA's shall bo aalataimed botvooa 
115® aad 1^5 r. 

6.1.1.2 The Standby Made 1 b Identified by the circuit breakers XML* 2TR MR A, 
DCJ STO MR B, COMPUTER MM A aad MV B la tho OM position sad DCJ MM A 
aad MM B aad tho QAM Pever-DCJ switch oa IZB Lighting Coatrol Paaol 
la tho OFF posit lea. The 0)>erate Made Is Identified by tho circuit 
breaker DCJ HTR MM A, MM B, COMPUTER MM A aad MR B la tho OM position 
aad DCJ MM A aad MM B aad tlw GAM Povor-DCJ svitch oa tho IZB Light lag 
Coatrol Paaol la tho OM posit lea. Tho 0&9 Systsa shall bo oporatlag 
la tho Staadby Mods vith CMC povor OM for a nlalaun of tvo hours 

.prior to advaaelag to tho DCJ Operate Msdo. Ia tho event Staadby 
or CMC pevsr is interrupted, aa equivalent tlao poriod shall bo 
allovod vhoa povor is rootorod boforo advaaelag to tho Oporato Mode* 
except that ifcea tho iator-al of Interruptioa exceeds tvo hours, 
a tvo-hour vazaup poriod Kb all bo aoadatory (exceptions to tho 2-hour 
vonav are noted la 6.2.5*2). 

6.1.1.3 Tho Ihertlal Msasurmeat Unit Miall net bo vltheut heater povor for 
aero then 15 aiautos. 

6.1.1.4 During tho turn on of the 0*M povor, COMPUTER Ml A sad MM B aad 
DCJ HER MM A sad DCJ HTR MM B circuit breakers oust bo turned oa 
boforo tho DCJ Ml A aad DCJ Ml B circuit breakers sa the Right Hand 
Circuit Breaker Panel sf the CM. During the turn eff of tho 0AM 
povor tho DCJ Ml A sad DCJ Ml B circuit breakers oust be turned off 
boforo tho DCJ HTR Md A and DCJ HTR MM B circuit breakers oa tho Right 
load Circuit Breaker Paaol of tho CM. In no ease shall COMPUTER Ml A 
aad Ml B circuit breaker be turned off boforo DCJ MM A aad MM B 
circuit breakers. 
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6.1.1.5 A Vkisv parted af 1 heur with OPERATE paver applied shall bs 
required prlar ta perfamlag aay teat la which gyps sad aeeelenaster 
parsasftsrs ars aeasured, aad 15 alaufcss vmxmap prlar ta say test 

la shlah prsslslsa «plltud* sad frtqpeasy pavar supply shacks 

ara Mia* 

6.1.1.6 Ths fallavlag Caaauad Msdule svltehas Shall be la ths pas It Isa 

atosua ualaaa specifically dlraetad etharwlse la a pracadural fuaetlaa. 

a. V TIM svltehas sa tha IXB OUI Caatral Paasl aad MDC Psaal 2 
shall ba sat te ACCEPT* 

b* LAUBCH VEHICLE - 0UZDAK1 svlteh sa MDC Psaal 2 s hall ba sat 
ta HI* 

a* Tha SC corr svltah aa MDC Psaal 1 shall ba ast ta CMC. 

*• Tha CMC NODI svlteh aa MDC Paasl 1 shall ba sat ta AUTO, 
a. Tha A V 00 switch aa MDC Psaal 1 shall ba sat ta C£M. 
f• Tha TRACKER svlteh aa OUI Iadlestar Caatral Psaal s h a ll ba 
sat ta OFF. 

g. Ths LIGHTS-INTEGRAL coatrol aa tha IS Light lag Caatral Paaal 
aad tha Lsft Baad Circuit Breaker paaal shall ba sat ta tha 
brlghtasss - OFF pasltiaa. 

6.1.2 Tha fallavlag apt leal referaaaa allgaasat requiraeeate Shall be 

dsaeastreked. 

6.1.2.1 OUI Is stall at lea friall float Isa Fixture 

6.1.2.1.1 Tha SXT Optical Rafaraasa Ms. 1 (Azlauth Auteset) L08 Shall ba 
laeatad appraxiaeteiy 45 degrees (CV vhea vlsvad frsa sbare) fras 
tha SCZ axis aeasurad la a herlzeatal plaaa. At this pasltiaa, tha 
Optical Rafereaoe shall bs espshls of bslag vlsvad through tha 80S 
ar LOS. 

6.1.2.1.2 Tha SXT Opt leal Rafaraasa LOS pasltiaa vith raspoet ta tha harlsaatal 

plaaa ba kaaa ta vlthla 5 are-seoeads. Tha aslauth baarlag af 

tha Optical Refcreaee L08 shall be kaasa ta vlthla ♦JO alautes af are. 

6.1.2.1.3 Tha SXT Optleal Refaraaca la* 2 LOS shall bs laeatad appraxlaataly 
90 degrees froa tha SXT Optleal Refereace Bs* 1 (45 degrees fraa 
S/C Z axis) asasured la a harixoatal plaaa. At this pasltiaa, tha 
Optical Rafereaoe shall be capable af be lag viewed through the 
SXT SEAR LOS. 


FORM Mill—M—1 MBV. M4 
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RACE 


6.1.2.1.3.1 The SO opt leal rsftrsacs LOS position vlth respect t# the 

herisantal plane shall be kaova te with la $ aro-seconds. The 
angle between Optical Refereaee Is. 1 and So. 2 s h al l be known 
te vlthla +30 seconds ef are. 

6.1.2.1.b SO Optical Reference Re. 3 shall be espable ef being viewed through 
ths SXT LLOS and ths SEAR LOS simultaneously at tue Zero Optics 
pesltioa. 

6.1.2.1A.1 SXT Optical Reference Is. 3 shall hare the capability te Measure the 
neaparallellsn ef the LLOS and SCAR LOS te a re solution ef 2 arc- 

seconds. 


FORM MISt-M-S A«' 





>.1*3 Prtpww r ipp licet ioa Bequlrueoto 

>.1*3*1 Prior to eeouoetlag OM pover omwUr# 56P30 aad 5&>31 *• 

spacecraft powr ceaaecter* C03WU3^5 aad C03HU3t6, respectively. 

It it MO««MU7 to perform a emplata wlficatlia of spacecraft 
power. Yerificatioa eh all bo porfozmod vith the ia*tallotioa of 
tbo OAM System complete except for eeaaoetlaa of 5&30 aad 56 P 31 
to tho a/C ooaaectoro* 

>.1.3*2 Reaietaaoe Choek oo fl/C Power Coaaoctoro. 

>.1*3*2.1 Iaaure that tho follovlag switches aad circuit broakoro art sot 
to tho pooltieo ladloatod* 

a. QUIDAIVCS/hAYIQAF 101 POWER AC1 aad AB2 broakoro oo tho Right 
Haad Circuit Breaker Paaol to OPT (broakoro polled out)* 

b. (KJIDAICI/lAVIQATIOH INI Ml A aad Ml B broakoro oo tho Right 
Baad Circuit Breaker Paaol to OPT (broakoro pulled out)* 

a* OUTBAMCX/lAViaAriOR DO HR Ml A aad Ml B broakoro oa tho 

Right Haad Circuit Breaker Paaol to OPT (broakoro pulled out). 

4* OUTIliKB/HATiaATIQI COMOHR Ml A oad Ml B broakoro oa tho Right 
Haad Circuit Broakar Paaol to OPP (broakoro pulled out). 

a* (RJIDABCZ/XAYiaATIOI OPTICS Ml A aad Ml B broakoro oa the Right 
Haad Circuit Breaker Paaol to OFF (broakoro pulled out). 

f • O/l POWER switch oa tho Right Hud Circuit Breaker Paaol to OPT* 

g. o/l POWER-OPTICS ovitch oa tho UEB Light 1 m Coatzel Paaol to OPP. 

h. O/l POUR - DCJ stitch oa the LEB Light lag Coatrel Paaol to OPP* 

6.1.3.2.2 Obtaia OS tool oeaoiotiag of ocaacctoos, 

ext erne lea cable*, end eeaaecter tozmlaal toot box. Mato eaaaaetoro PI 

aad P2 of tho exteasioa cable* with s/C paver coaaoctoro C03WU3*5 
aad C03WU346 respectively. Uslag a VTVON aoaouze tho reaiotaaco 
betvoea tho texmlaals lirtod la Table X* Haalotaaoo aoao u r —at o 
shall bo a* opacified la Table X* 
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TABU I. mZSTAKS KE(|JIKBffl0fF8 FOR S/C POWER 
COHKBCTQRS 


Tf«t B». • 


TO Bequlrsaemts 


Pl-2 

Pl-$ 

Pl-6 

Pl-7 

Pl-8 

Pl-9 

Pl-10 

P1-1X 

Pl-12 

Pl-13 

Pl-lk 

Pl-17 

P2-2 

P2-5 

P2-6 

P2-7 

P2-8 

P2-9 

P2-10 

P2-U 

P2-12 

P2-13 

P2-iU 

P2-17 

Pl-1 

Pl-3 

Pl-4 

Pl-15 

Pl-16 

P2-1 

P2-3 

P2-4 

P2-l$ 

P2-16 


P2-U0 0p«N 


t ♦ 

Pl-18 CMtlmlty 


f ▼ 
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NUMBER 


1 

J 


■■■■■■■■ 

PAOC 1 


-J.3 


Polarity Md Voltage Cboak M VC fewer 


.3.3.1 Perfem a voltage Md polarity check of the 041 8/C power by 

perfoxaiag tba asacurMeefce iodi eat od is Table XI. dot the Pellewlag 
ewltehee to the peeitlee iodieatod. 


a. 0/V POWER-OPTICS evitch m the ID Light lag Oeertrel 
Paaol to OR. 

b. 0/1 POWSt - DfJ evitch 00 the UEB Light lag Coatxol 
PmoI to 01. 

a. 0/1 POWER witch m the Right load Circuit Breaker 
Paaol to ACZ. 


Per each oeaeurMcat la Table H oet the iadicated circuit breaker 

oa the Rlgxt Bead Cirsult Breaker Paaol to 01 (breaker pushed ia). 

After each aeaeurweest retura the circuit breaker to OFF (breaker 

pulled out). 


TABU II. P0IAR3TX 4 VDIffiAM RK*JIKB«fTS 
FOR S/C POWER. 

Polarity 4 Ceaaecter 


Test 

Be. Circuit Breaker 

Pla lo. 


Reaulreaeate 

‘ 1 

COMWTER Ml A 

Lw 

Pl-1 

Hl^h _ 

Pl-2 

+20.8 ♦ 3VDC 

* 2 

OPTICS MR A 

Pl-lb 

Pl-7 

+28.8 + 3VDC 

3 

Oil Ml A 

P1-I5 

Pl-16 

Pl-9 

Pl-10 

+26.8 + 3VDC 
+28.8 + 3VDC 

k 

OCJ BTR MR A 

Pl-3 

Pl-8 

+28.8 ♦ 3VDC 

5 

COMPUTER Ml B 

P2-1 

P2-2 

+28.8 + 3VDC 

6 

OPTICS Ml B 

P2-lb 

P2-7 

+28.8 + 3VDC 

7 

DCJ MR B 

P2-15 

P2-16 

P2-9 

P2-10 

+28.8 + 3VDC 
+28.8 + 3VTC 

8 

3MJ OTR MR B 

P2-3 

P2-8 

+28.8 T 3VDC; 

9 

POWER AC 1 

Set a/R POWER evltch m the 
Breaker Paael to AC 2. 

Pl-18 Pl-17 

Right Baal Circuit 

115 + To VAC 

t00“+ 7 cps 

ID 

POWER AC 2 

Pl-18 

Pl-17 

115 ♦ 10VAC 
boo"V 7 cps 
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6.1.3.3.2 Verity all circuit breakers exercised la Table IX are la the OPT 
pesltloa (breakers pulled cut). Set the fellewlag switches to the 
OFT poeitiea. 

a. 0/V POWER - OPTICS switch ea the USB Light lag Oeatrel Paael. 

b. 0/1 POWER - BO switch ea the USB Light lag Caatrel Paael. 
a. O/l POWER switch ea the Rlgit Head Circuit Breaker Paael. 

6.1.3.3.3 Dlsccaaect eeaaecters PI sad P2 ef the test cables froa S/C 
eoaaectors C03WU3^5 sad C03WU3 I »6> respectively. 

6.1.3. t leslstaase Cheek ea OBI Power Coaaeeters 

6.1.3. V.1 Oeaaect test cable oesaeetors J1 sad J2 te 041 eeaaecters $6P30 

sad 56*31? respectively. Us lag a VTVOM, aeasure the res 1st sacs 
betveea the tezalaals listed la Table III. The aeasureaeats shall 
asst the requlreaeats listed la Table III. 


FORM MtSt-M-t REV. M4 
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PACE 


TAB12 in* HESI3EA1C1 RE4jJIRKME3fPS FOR CM 
POWER C0HHBCT0RS 


Tertjte. 

From 

& 

ReouirMents (©has) Rosults 

1 

Jl-15 

Jl -6 

1000 to infinity 

2 

Jl-15 

Jl-lk 

1000 to iaf laity 

3 

Jl-15 

Jl-1 

1000 to iaf laity 

k 

Jl-15 

Jl-lB 

5 Mg to iaf laity 

$ 

Jl-15 

Jl-16 

0.0 to 0.5 

6 

J3-15 

Jl-3 

0.0 to 0.5 

7 

Jl-15 

J2-15 

0.0 to 0.5 

8 

Jl-lk 

J2-lk 

0.0 to 0.5 

9 

Jl-1 

J2-1 

0.0 to 0.5 

10 

Jl -6 

J2-6 

0.0 to 0*5 

11 

Jl-16 

J2-16 

0.0 to 0.5 

12 

- Jl-3 

J2-3 

0.0 to 0.5 

13 

Jl-lk 

Jl -6 

1000 to laf laity 

lk 

Jl-1 

Jl-lk 

1000 to iaf laity 

1 $ 

Jl-1 

Jl -6 

0.0 to 2.0 infinity 

16 

Jl-lB 

Jl -6 

5 Mg to iaf laity 

17 

Jl-lB 

Jl-lk 

5 Mg to laf laity 

18 

Jl-lB 

Jl-1 

5 Mg to laf laity 

19 

Jl-2 

Jl-l 

2.8 to iaflaity 

20 

Jl-9 

Jl-15 

1.1 to infinity 

. 21 

Jl-10 

Jl -16 

1.1 to infinity 

22 

Jl-7 

Jl-lk 

2.8 to infinity 

23 

Jl -8 

Jl-3 

3.7 to infinity 

2k 

Jl-17 

Jl-lB 

5 to infinity 

2 $ 

J2-2 

J2-1 

2.8 to infinity 

26 

J2-9 

J2-15 

1.1 tA infinity 

27 

je -10 

J2-16 

1.1 to Infinity 

28 

J2-7 

J2-lk 

2.8 to infinity 

29 

J2-8 

J2-3 

3.7 to Infinity 


6.1.3.5 Disconnect the tort eoblo ooanoetoro J1 and J2 fxvn QM povor eeaMctors 

56 P 30 sad 56 P 3 I, respectively. Mots Q8JI ooaaoetor 56P30 to S/C connector 
C03W1J345 sad mats 0Uf connector 56 P 3 I to S/C eoonoctor C03WU3**©. 
mu OUI eoaasctor $6P32 to S/C ooaasctor C03WU3^7- 
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.4.2 


jwrgiiey Shvtdeva Prseedure 

CAOTIOl t la the mil of a Ralfuaatlsa eeeurrsacs vhlah oeuld 
daaag• ths OfcH Syrtsa befere ths aszaal shutdsva 
prseedure 6.2.9 oeuld bs perfensed, ths fellewiag 
ssqusmos should bs utilised la ths spacecraft. 

0a the US Light lag Ceatrsl Psael sst ths O/l POWKR-D® sad O/l 

POWER - OPTICS svltohss ts 0P7. 

0a ths light Hand Circuit Breaker Paasl sst ths fbUewlag svltohsa 

sad eircuit breakers ts OPT (breakers pulled cut). 

a. OCIDAICl/lAViaATIO* COMPTER m A sad Ml B 

b. OUIDAKB/lAVIQJfflOl DCJ KBt Ml A aad Ml B 

a. O/I POWER switch ts ©IT 

4. GUIDAlCX/lAViaATXOI SO Ml A sad Ml B 

s. OUIDAICE/KAViaATIOl OPTICS Ml a aad Ml B 

t . OUIDMCS/MAYIOATIQI POWER AC X aad AC 2 


4.3 Verify that ths ICTC is prerldlag heater paver ts ths OAR System. 





HD 1002325 


Hu 23 


NORTH AMERICAN AVIATION. INC. 

■PACKand INFORMATION SYSTBMS DIVISION 

1tai4 LAKEWOOD (LVO , OOWNIV. CALIFORNIA 

COOK IDIMT. MO. 039SS 



FORM Mlll-H-I RCV. M4 







ID 1002325 


Pa* 24 


NORTH AMERICAN AVIATION. INC. 

. SPACE and INFORMATION SYSTEMS DIVISION 
Iftu lANIWOOO ILVO. OOWNCV CAUfOKNU 

COOK IDENT. MO. 039SS 


[NUMBER 


REVISION LETTER 


6.2.1.4.9 Zero the CMC erasable memory by entering the following sequence 
Into the K-start: 

a. VERB 57, ERTBt 

b. 00015, ENTER 

6.2.1.4.10 Initiate CMC self-check by entering the following sequence lrto 
the K-start: 

a. VERB 21 

b. HOUR 2 7, 

c. 77777, 

Walt 5 alnutes then • 

6.2.1.4.10.1 Verify that R1 does not display 01102 or 41102. If an error la 
detected, the following will be displayed: 

El - 01102 or 41102 
R 2 - xxxxx c (span) 

R3 - XXXXX e (ERcount) 

6.2.1.4.10.2 Biter the following Into the K-start: 

a. VERB 21 

b. HOUR 27, press ElfFER pushbutton 

c. 00000, press ENTER pushbutton 


FORM MISt-H-X RBV. M4 
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6.2.1. $ BID SER Boater Power On 

6.2.1. $. 1 Biter the BID Standby Mode of operation by engaging the B*J BTR 

Ml A and MV B breakers on the Right Band Circuit Breaker Panel 
(breakers pushed In). 

6.2.1. $.2 Verify that the BID +2B VDC 3TAR1BY discrete Imp on Brent Nodule 

Is lUuslnated (00 1$13)* 


6.2.1. $.3 Record the value of the following signals displayed an the CRT. 

Signal Requirement 

a. 00 1331 20V 3200 CPS 2B.6 * 0.6 WN8 

POWER SUPPLY FEEDBACK 

b. CO 1$10 ♦ 20 VDC 26.8 (*3) VDC 

STANDBY POWER 

6.2.1. $.% The PIPA TMP on the CRT shall be monitored at 1$ min., 1 hr. and 

2 hrs. fron execution of 6.2.1.$.2 to Insure that the PIPA 
Temperature Control Loop circuitry Is operating to Maintain n 
temperature of 130 .$ * l.$P (00 2300). 


6.2.1.$.$ The BCEO TBIP on the CRT Shall be monitored at 1$ min., 1 hr., and 
2 hrs. after 6.2.1.$.2 la executed to Insure that the BUG 
. Temperature (00 2301) Is within 3*0 degrees of the PIPA Temperature. 


6.2.1.$ .6 At the termination of the 2-hour period, record the PIPA Temperature 
(GO 2300) and the BUB Temperature (00 2301) on the CRT. 


FORM MI»l-M-a RKV. 
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6.2.2 CMC Operational Test 

■OR: This tost shall be performed vhsn only MU HER and CoNputsr 
Power is applied. The test shall not bs performed when MU 
OPERATE power is applied. 

6.2.2.1 Verify that 1MU STAHEBT power (including CMC operate power) is 

applied, MU OPERATE power is not applied. (G 4 1 1MU HTR Ml A 
and Ml B breakers engaged. Computer Ml A and Ml B breakers 
engaged, MU Ml A and HR B breakers disengaged, 0/W Power-MU 
switch on LEB Lighting Control Panel in OFF Position). 


6.2.2.1.1 Using the USB CMC DSKT, enter VERB 36, EHTR then press RESET. 

6.2.2 CMC Cheeks 

6.2.2.1 Using the I£B CMC DSKT, enter the following seq uence of data into 
the CMC to initiate the DSKT check. Press the BfTER pushbutton 
after each entry (denoted by l). 

VERB 21 BOW 27, X 
77766, B 

6.2.2.2 * DSKT check ahmir check all the electroluminescent elements by 

displaying the decimal numbers from nine through aero in succession, 
each set of numbers shall be displayed for approximately 5 seconds. 
Verify all elements operable on MDC and IEB CMC DSKT's. VERB-BOW 
display shall flash. 


6.2.2.2.1 Minus and plus signs shall bs displayed. Verify operation on MDC 
and LSB DSKT's. 


6.2.2.2.2 COMP ACTT lamp shall be illuminated far approximately 5 seconds, 
then DSKT shall blank. 


FORM MIM-H-* MV. M4 
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6.2.2.3 CAUTION and STATUS Display* 

6.2.2.3.1 Inter VERB 35, DITR, into USB CMC DBKT. 

6.2.2.3.2 The following MDC and USB CMC DSKT displays shall lllx i ln ata for 
approxlaately $ sec Ads. 

a. UPLINK ACTT 

b. NO ATT 

c. STBY 

d. KEY RKL Flashing 

e. T0CP 

t . GIMBAL LOCK 

g. FROG 

h. RESTART 

I. THACKER 

J. OPR ERROR Flashing 

k. CCMP ACTY 

l. VERB-NOUN Flashing 

a. Plus 66866 In Rl, R2, and R3 


After indications a through 1 go out *168888 shall reaaln in Rl, R2, R3 
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a. verb 25 >oui 01, I 

b. 01600, I 
C. 400123, 1 
d. -00456, I 

S. -00769, 1 

6.2.2.4.2 Ths USB CMC DSKT shall Indicate 400123 la HI, -00456 In R2, and 
-00789 la R3. 

6.2.2.4*3 Bitar VERB 05, BOOK 01 Into the LEB CMC D8X7. Press the BVTfit 
pushbutton. 

6.2.2.4.4 Alter 01600 Into 1KB CMC DSKT. Press the HfPHl pushbutton. The 
USB CMC DSKT shall indicate 00024 in Rl, 77664 in R2, and 77576 in 
R3. Verify. 

6.2.2.4.5 Repeat of 6.2.2.4.1 through 6.2.2.4.4 using the MDC CMC DSKT. 

, The results shall be as specified la 6.2.2.4.4. 


FORM M»»»-*•-* ««». M4 
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6.2.2.5 TJplink and Downlink Checks. 

6.2.2.5*1 Biter VERB 36 into Klb8. Press the ERR pushubttan, then press 
RROR RESR pushbutton. 

6.2.2.5.2 Biter the following sequence Into Kl48. Press the ERR pushbutton 
after each entry. 

a. VERB 25 IfOtM 01 ERR 

b. 01600, RTR 

e. 00000, ERR 
4. 77777, ERR 

e. 07254, ERR 

f. VRB 05 WOUB 01, ERR 

g. 01600, ERR 

6.2.2.5.3 CMC Registers Rl, R2, and R3 display on the CRT shall Indicate 
00000, 77777, end 07254, respectively. 

6.2.2.6 CMC Automatic Self-Test 

6.2.2.6.1 Initiate the CMC Automatic Self-Test by entering the following sequence 
Into Kl48« Press the ERR pushbutton after each entry. 

VERB 21, ROU E 27, RPR 
77777, RTR 

Wait 5 alnutes • 

6.2.2.6.2 Verify that Rl does not display 01102 or 41102. If an error is 
detected, the following will be displayed: 

VERB 05 HOUR 31 
Rl - 01102 or 41102 
R2 - XXXXX e (S Phil) 

R3 - XXXXX 0 (Rcount) 

6.2.2.6.3 Enter the following Into the R • 8tart: 

a. VERB 21 ROUE 27, press ERR pushbutton 

b. 00000, press RTR pushbutton 
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A. VERB 57* EWTER 
b. 00015* B9THI 

e. VERB 21 HOUR 02, Bfl'ER 

d. 01600, mm 

e. 33777* mm 

f. VERB 25 HOUR 26, ERTER 

g. 0^000, ENTER 

h. 01600, ENTHv 

1. 00003 * biter 
4 . verb 30* arm 

The RESTART leaps on the MDC 6 LEB DBKT's shall illuainate. 

The FOES caution leaps on the MDC A USB annunciator panels shall 
illuainate. VERB 05 and 19001 31 shall he displayed on the MDC 
and LEB CMC DBKY's and ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.7.2 Press the ERROR RESET pushbutton on the E-Start. The RESTART A 
POES caution laaps shall extinguish. 

6.2.2.7.3 later VBtB 36, into the E-START. Press the BITER pushbutton. 


FORM MtSI-M-t RIV. M« 
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6.2.2.9 1C Trap Test 

6.2.2.9*1 Enter the following sequence Into the K-8tart. Press the EHTHt 
pushbutton after each entry. 

a. TBtB 21 EOUE 02, ENTBl 

b. 01600, BITTER 
C. 01600, BITTER 

d. VE5<B 25 HOUR 26, BVTBt 

e. OfcOOO, UTTER 

f. 01600, enth* 

g. 00003, ENTER 

h. verb 30, Eifrra 

The RESTART leap# on the MDC 4 LEB DSKf's eholl illialnate. 

The FGHS caution lamps an the MDC & LEB annunciator panels shall 
iUunlnate. VERB 05 and NOW 31 shall be displayed on the MDC 
and LEB CMC DBKY's and ROWS 1, 2, and 3 shall Indicate 00000. 

6.2.2.9*2 Press the ERROR RESET pushbutton on ths K-Start. The RESTART 4 
PONS caution leaps shall extii^uish. 

6.2.2.9*3 - Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 


1 


FORM M1SI-M-I 
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6.2.2.10 Vlghtuatchasn Tost 

6.2.2.10.1 ftiter the following sequence into the K-Start. Pre«s BPTER 
pushbutton after each entry. 

a. VERB 2b DOUR 01, UTTER 

b. 01600, BITER 

e. 30001, BITER 

d. 01600, BITER 

e. VERB 25 NOW 26, ENTER 

f. ObOOO, BITER 

g. 01600, ENTER 

h. 00003, ENTER 
1. VBIB 30, BITBt 

RESTART leaps on the MDC ft LEB DSICT's shall lllvadnate. 

PONS caution leaps on the MDC & LEB annunciator panels 
11 illu&inate. VB© 05 and NOW 31 shall be displayed on 
and LEB CMC D6KX and ROWS 1, 2, and 3 shall Indicate 00000. 

6.2.2.10.2 Press the ERROR RESET pushbutton on the E-Start. The RESTART ft 
PONS caution laops shell extinguish. 

6.2.2.10.3 Enter VERB 36 into the E-8tart. Press the BIT® pushbutton. 
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6.2.2.11 CMC Clock Frequency Test 

6.2.2.11.1 Insure ttmt the ROC has been operating for at least 1$ Bin. before 
perfondi* this test. 

6.2.2.11.2 Insure that the IMU 3-2 kc 28 V 8upply is available on the 
vertical input to FXPA 8cope. 

6.2.2.11.3 Insure that the KPOT Meter and preset counter plug-in unit are 
connected to 115V, 60 cps power. 

6.2.2.11.3.1 Pereit the SPOT to warn up for the length of tins required by 
the aanufacturer's specification. 

6.2.2.U1 Connect the signal output fron Oscilloscope HAA-A1 to the input 
channel on the KPUT Meter. 

6.2.2.11.$ Set the preset counter to indicate 96000. 

6.2.2.11.6 Set the IPOT aster to count at the naadnui count rate (l negacyde 
or greater). 

6.2.2.11.7 Adjust the Trigger Level to the point Midway between the range 
over which the counter will noreally count. 

6.2.2.11.8 la eh count cycle shall last approximately 30 seconds. Adjust 

the tine to permit recording the display on the KPUT. 

6.2.2.11.9 Record the results of 10 count-cycles. Calculate the average 
tine per cycle over the 10 cycles. Record the result. 

6.2.2.11.10 Divide 96000 by the average tine fron 6.2.2.11.9. Record 
the result as 3200 cps frequency. 

6.2.2.11.11 Multiply the 3200 cps frequency by 640. Record the result as 
the AGO clock frequency. 

6.2.2.11.11.1 The AQC Clock Frequency shall be 20»i8000 * $ cps. 


FORM MIII-N-t ««»• M« 
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6.2.3 Operate Power Oh Test 

6.2.3.1 1MJ Operate Power Ob 

CAUTION: The sequences specified In this test must he edhered 
to. Deviations any necessitate recallhratlon of the Inertial 
components. 

HOTS: Disregard ths OIMBAL LOCK Indicator until the completion 
of step 6.2.3*1*6* 

6.2.3.1.1 The following Coasmnd Nodule switches and circuit breakers shall 
be In the following state: 

Right Hand Circuit Breaker Panel 

a. GUIDANCE/NAVIGATION CCMRJTTO Mr a and NN B breakers on (pushed In) 

b. GUIDANCE/NAV16ATICN IMU BTR Ml A and NR B breakers on (pushed In) 

c. OUIEARCE/NAVIGATICN IMU NR A and Ml B breakers off (pulled out) 

d. GUIDABCB/NAVIGATION OPTICS Ml a end Ml B breakers off (pulled out) 

USB Lighting Control Auael 

* e. o/R Power - IMU set to OFF 
f • O/R Power - Optics set to OFF 


6.2.3.1.2 Switches end selectors on the 0 * V Indicator control panel shall 
be set as follows: 


a. OPTICS MODS to MANUAL 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE to SEP 

e. RETICLE BRIGHTNESS to nln leim brightness position 

6.2.3.1.3 Adjust the Casernnd Nodule NDC end USB Lighting Controls to 
einievm Intensity for proper reedout of 0 4 R Displays. 
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6.2.3.1.4 Set op the AC* analog recorder* to oonltor the following aeasurmeents 
(set chart speed to 5 

а. 00 211? IDA 8ervo Error In Ifcaae 
h. 00 2177 OGA Servo Error In Phase 

e. 00 2147 MGA Servo Error In Phase 
d. 00 91 lg 10 IX Resolver Output Sin 
m. 00 2172 00 IX Resolver Output Sin 

f. 00 2142 MG IX Resolver Output Sin 

g. 00 1040 4120 YDC P1PA Supply DC Level 

CADTIQE: Before proceeding, Insure that the ORE System has been 
operatic in the STANDBY MOB* (power configuration as defined In 

б. 2.3*1) for a minima period of 2 hours. Exceptions to this 
requirement are noted In 6.2.5*2.9* 

CAUTICM ROTE: If the requirements of 6.2.3.1.6 are not met, remove 
3MU operate power lmmdiately by pla c i n g the O/l PCWW-DW switch 
on the UB Lightly Control Panel to OFF. 

6.2.3.1.5 Perform the following sequence! 

a. Turn on the BU Ml A end NR B circuit breakers am the Right 
Hand Circuit Breaker Panel (breakers pushed in). 

b. Start Analog Recorders. 

c. Place 0/1 Power - IMU switch on the LEB Lighting Control Panel 
to QE (switch toggle up). 

6.2.3.1.6 Immediately begin monitoring the following measurements. 

a. The DCU Operate Power is *28.8 1.3VDC (00 1500). Verify on v*T. 

b. On the recorders, verify that oscillations are not sustained 
and that a min is achieved within 10 seconds of power 
application In 6.2.3.1.5 an the following m ea su reme n ts: 

CO 2112, ID IX Resolver Output 81n 
CO 2142, MG IX Resolver Output Sin 
00 2172, 00 IX Resolver Output Sin 

e. On the CRT, verify the absence of the +120 YDC PIBA supply 
(00 1040) for a period of 90 ♦ 10 seconds following power 
application In 6.2.3.1.5* After approximately 100 seconds, 
the voltage read +120 * 6 YDC. 
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6.2.3.1.7 Insure that tho following alara leap* are not lighted on 0 ft ■ LHB 
Display Panel. 

a. CMC Warning 

b. ISS Warning 
«• PONS Caution 

6.2.3.1.8 Verify that the FR00RAM ALARM leap on the DBld's doei not light 
vlth VIRB 0$ HOUR 31 and R1 - 00213 displayed. 

6.2.3.1.9 The 00, 10, and NO CDU angles shall be 00000 * 00150. Verify on CRT. 

6.2.3.1.10 Verify that the following secondary power supply voltages are 
not flashing on the CRT display. 


Table VI. 

Secondary Power Supply Voltages 

Haas. 

Signal 

Ho. 


1 00 10fcO 

♦120 VDC PIPA SUPPLY 

2 CO 1051 

420 VDC PIPA SUPPLY * 

3 00 1052 

-20 VDC PIPA SUPPLY 

4 00 1070 

44 VDC CDU SUPPLY 

5 oo 1100 

-26 VDC KLBCTRGNICS 

6 00 1020 

414 VDC CMC SUPPLY 

7 00 1030 

44 VDC CMC SUPPLY 

8 00 1201 

IMU 26 V 800 CPS 1 pet 0 ph 

9 00 1202 

IMU 26 V 800 CPS 5 pet ph A 

10 00 1203 

IMU 20 V 800 CPS 5 pet ph B 

11 00 1331 

3.2KC 26 V SUPPLY 

12 00 1110 

2.5 VDC TM BIAS 
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6.2.3.2 Optics Power Ob 

6.2.3.2.1 Optics power shall be applied by actuating the 0 & I OPTICS Ml A 
and OPTICS Ml B breakers an the Right Hand Circuit Breaker Panel 
(breakers pushed in), and placing o/l Power -OPTICS switch on the 
USB Li ghting Control Panel to OS. 

6.2.3.2.2 0PTIC8 +28 VDC discrete shall be issued (00 1533)* Verify by 
Observing that the OPTICS leap on Brent Nodule is illminated. 
Verify that the *20 VDC OFTX OPERATE BUB (CQ 1530) is +26.8 * 3 VDC. 
Record the Indication on the CRT. 

6.2.3.2.3 Verify the following secondary power supply voltages on the CRT are 
not flashing: 

00 1211 OPTX 20 V 800 CPS 1 pet 0 ph 
CO 1212 OPEX 800 CPS 5 pet-90ph 

6.2.3.3 Enter and verify VERB kO BOW 20 into KlU8. Press the ENTER 
pushbutton to advance the systsa to the Zero CIXJ node. 

6.2.3.% Enter and verify VERB %1, ROW 20 into Kl%8. Press the ENTER 

pushbutton to advance the systsn to Coarse Align under CMC control. 
The VERB HOW display on CRT shall flash and indicate 21-22. 

6.2.3.5 filter and verify -*00000 into nA8 three tines, pressing the INTER 
pushbutton after each entry. 
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6.2.4 0 ft I System Power Supplies Vest 

6.2.4.1 Proceed with this test If 6.2.3, Operate Power Ob Test, has been 
completed and system operation bat not been Interrupted. If 
system operation has been Interrupted, perform 6.2.5.2, Turn Ob 
Procedure, before proceeding with this test. Insure that the DflJ 
Operate Power has been on for at least 15 minutes before proceeding 
with this test. 

6.2.4.2 Enter the following sequence Into the K-Stert. Verb 4l ROUE 20, 
ENTER; +00000 ENTER; +00000 BITER, +00000 ENT®. 

6.2.It.3 Insure that OPERATE power has been applied for at least 15 minutes. 

Verify that the discretes listed below have been Issued by noting 
that the event lamps on the specified Event Nodule are Illuminated. 

a. MJ STANDBY PCW® (00 1513} 

b. CMC OPERATE PCW® (00 1523) 

c. OPTX OPERATE POWER (00 1533) 

6.2.4.4 The IRIS and PIPA Pulse Torque DC supply shall demonstrate the 
following requirements. The DC output voltages shall be as 
follows. Record the Indicated voltages on the CRT. 

. a. The 120 volt PIPA Power Supply output voltage shall be 
120 * 6 VDC (00 io4o). 

b. The PIPA +20 VDC Supply output voltage shall bs +20 * 1.2 VDC 

(CO 1051). 

e. The PIPA -20 VDC output voltage shall be - 20 * 2 VDC (00 1052). 

6.2.A.5 The minus 26 VDC Electronics Power Supply output voltage shall be 
-27*5 ± 6.0 VDC (00 1100). Record the Indicated voltage displayed 
on the CRT. 

6.2.4.6 Power Supplies 

Record the indicated voltage display an the CRT. 

a. The +lU VDC CMC Power output voltage shall be +14.0 A o.4 VDC 
(CO 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.00 
* 0.20 VDC (00 1030). 

c. The +4 VDC CDU Power Supply output voltage shall be 
A 4.0 * 0.2 VDC. 
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6.2.4.7 Twenty-eight volt, 000 CPS Power Supplied - the following values 
shall be measured with the guidance reference clock synchronising 
input pulses. Record the Indicated voltage displayed on the CRT. 

a. IMU *20 V, 800 CPS 1 per cent 0 degree voltage shall be 
+20.0 A 0.6 VAC (CG 1201). 

b. HU 20 V, 000 CPS, 5 per cent Fh A -90 degree voltage shall 
be 20.0 A i.A VAC (00 1202). 

e. HU +26 V, 000 CPS $ per cent fh B • degree voltage shall 
be 20.0 * 2.1 VAC (00 1203). 

d. Optics +20 V, 000 CPS 1 per cent 0 degree voltage shall be 
20.0 A 0.6 VAC (00 1211). 

e. Optics +20 V, 000 CPS 5 P*r cent -90 degree voltage shall be 
20.0 A 1.5 VAC (00 1212). 

6.2.4.8 mu 3200 CPS Supply 

The 20 V 3200 CPS Supply feedback output voltage shall be 
20.6 A o.6 volts RMS (00 1331)* Record the indicated voltage 
displayed on the CRT. 

6.2.4.9 Plus 20 VDC Busses 

, Record the indicated voltage displayed on the CRT. 

a. The +20 VDC IMU OPBIATB (Buss Bo. l) output voltage shall be 

20.8 (+3, -3) VDC under normal system load (OG 1500). 

b. The +26 VDC IMU STAHC8T (Busa Bo. 2) output voltage shall be 

26.8 (+3, -3) VDC under normal system load (00 1510). 

c. The +20 VDC IMU STANDBY (Buss Bo. 3) output voltage Shall be 

20.8 (+3, -3) VDC under normal system load (CO 1520). 

d. The +20 VDC OFTX OPERATE (Buss Bo. 4) output voltage be 

20.8 (+3, -3) VDC under normal system load (CO 1530). 

6.2.4.10 Boise 

a. The +14 VDC CMC Power Supply RMS noise shall be less than 0.4 
volt (CO 1021). 

b. The +4 VDC CMC Power Supply noise peak shall be less than 0.4 

volt pp (CO 1031). _ 

6.2.4.11 IMU 1^/CMC Sync Phase Difference 

The Phase difference between the 3*2 kc supply and CMC sync 
• h a l l be 0 1 10 (BO 1336). Record the phase difference as 
indicated on the CRT. 


FORM MtM-M-1 MB' 










HD 100232$ 


PM* te 


NORTH AMERICAN AVIATION. INC. 

■PACK and INFORMATION BTITBM8 DIVISION 
taai« LAKIWOOO HIVO. DOWNiy. CALIFORNIA 


COOS IOCMT. MO. 03953 


NUMBER 

REVISION LETTER 



■ 1 1 1 1 1 1 

RACE 


6.2,5 ' Gneral Turn Off and Turn On Procedure 

■0TB: This procedure shall he utilised any tins after performing 
6.1.3 Prepower Application Requirements, 6.2.1, Standby Power On 
Test, and 6.2.3. Operate Power on Test, to turn on or turn off the 
GAN System. Appropriate portions of this procedure will be referenced 
in other tests. 

6.2.5.1 Turn Off Procedure 

CAUTION: This procedure must be performed in the sequence specified. 
Failure to adhere to this sequence may require calibration of the 
inertial components. 

6.2.5.1.1 filter the following sequsnoe into the K-1^8. 

a. VERB hi NOUN 20, ENTER 

b. 400000 KNTR 

e. 400000 KNTR 

d. 409000 ENUI 

Verify that the GIMBAL LOCK indicator on the DBKY'e is illuminated. 

6.2.5.1.2 Set the follow*!* switches on the GAN Indicator Control Panel to the 
positions designated. 

a. 0PTIC8 MOSS to MANUAL 

b. CONTROLLER MCDE to DIRECT 

e. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE TO 80 

e. RETICLE BRIGHTNESS to mini mm brightness position 

6.2.5.1.3 Set the G/N Power - IMU switch an the IZB Lighting Control Penel 
to OFF and GW IMU Mi A and MN B circuit breakers on the Right 
n*nd circuit Breaker panel to OFF (breakers pulled out). 

6.2.5*l.h Decrease the LIGHTS - NUMERICS controls on both the left Hand Circuit 
Breaker panel and the IZB Lighting Control Panel to the minima l 
brightness - OFF position. 

6.2.5.1.5 Set the IMU HTR Ml A and MN B circuit breaker on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 
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6.2.5.1.6 Sot the COMPUTER MV A end MV B Circuit breakers on the Right Bend 


6.2.5.1.7 Set the OW Bower AC1-OFF-AC2 Switch on the Right Bend Circuit 

breaker panel to OFF and the GAM POWER AC1 and AC2 circuit 
breakers to OFF (breakers pulled out). 

6..2.5.1,8 8et the G/R FOVW - OPTICS svltoh an the IZB Lighting Control 

Panel to OFF and GAM OPTICS MV A and Ml B breakers on the Right 
Hand circuit breaker panel to OFF. 

6.2.5.1.9 Verify that the ICTC Is supplying Inertial components heater power 

to the GAM System. This viU be Indicated by the following on 
the PTC. 

a. GAM OR (PTC Inhibit) light not Illuminated. 

b. IMU Temp/beater current meter Indicates IMU temperature of 
130 # ± 5 F. 

6.2.5*2 Turn OR Procedure 

6.2.5.2.1 Set or verify the following GAR Indicator Control Panel switches to 
the position indicated. 

a. OORDITIOR LAMPS to OR 

b. OPTICS MODE to MANUAL 

o. CONTROLLER COUPLING to DIRE CT 

d. CONTROLLER SPEED te DIRBCT 

e. TELESCOPE TRUNNION to SLAVE to STT 

f. RETICLE BRIGHTNESS to minimum brightness poeiton. 

6.2.5.2.2 Insure that interfacing system EPS and ICS are turned on end 
operating properly. 

CAUTION: The remaining procedure must be followed in sequence 
specified. Failure to adhere to this sequence may require 
recalibration of the inertial components. 
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6.2.5.2.3 Energise the OM COMPUTER Ml A end Ml B breakers an the Right 

frnd Circuit Breaker panel (breakers pushed in). If the 3TBT 
indicator on the DGKY is illusdnated, pres s the 9TBY pushbutton 
for approximately 3 seconds until the 9TBY indicator extinguishes, 
filter V91B 6l into K1U6 and press the OTTER pushbutton. Insure 
that the CMC >20 VDC discrete leap on the Event Nodule is 
illuminated (00 1523). Verify and >4 VDC AOC power supply 
outputs on CRT display. Voltages shall be +lb * 0.1 (00 1080) 
and >4 A 0.2 (00 1030). 

6.2.5.2. A Set the 041 POWER AC1 and AC2 breakers on the Right Band Circuit 

Breaker Panel to OR (breakers pushed in). Set the Oil POWER 
AC1-0PF-AC2 svltch to AC1. 

6.2.5.2. V.1 Set the 041 DSKY and Display Panel brightness to the nininun a 

acceptable level by manipulation of LIGHTS - NUMHUCS control on 
both Left Band circuit breaker panel and LEB lighting Control 
panel. 

6.2.5*2*5 Energize the GUI IMU HTR, Ml A and MV B breakers on the Right 
. n*nd Circuit Breaker panel (breakers pushed in). 

6.2.5.2.6 Disregard all alarn indication on the CMC DSKY panels. Enter 
VERB 36 into K148. Press ENTER pushbutton. Press ERROR RESET 
pushbuttons on K-Start. All computer alarms except the Gimbal 
Lock Indicator on the Main Display Console (MDC) and LEB AGC DSKY 
shall clear. Verify registers Rl, R2, and R3 on the DSKY's are 
cleared. 

6.2.5.2.7 Clear the CMC erasable nenory by entering the following sequence 
into the K-Start. 

a. VERB 57, press ENTER 

b. 00015, press ENTER 
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6.2.5.2.8 Initiate CMC aelf-check by entering the following sequence into 
the K-3tart: 

e. VERB 21 _ 

to. NOUN 27, press UTTER 

e. 77777# press ENTER 

Veit 5 Minutes and - 

6.2.5.2.8.X Verify that R1 does not display 01102 or 41102. If an error is 
detected, the following will he displayed! 

VERB 05 NOUN 31 
R1 - 01102 or 41102 
R2 - XXXXX e (S Fail) 

R3 • XXXXX o (fitoouat) 

6.2.5*2.8.2 Inter the following into the I-Start: 

a. VERB 21 _ 

h. NOUN 27 BRER 

C. 00000, INTER 

NOTE: Allow 2 hours to elapse before proceeding to 6.2.5*2.9 with 

the follovlng exceptions: 

a. If the GAR 8ysten has been in the power off state for lesa 
than 5 days with the ginbals in the parked position 
(0*, 0 V , 90 *) and the system has not been sored, allow 
90 seconds to elapse before p ro ce e d ing. 

to. If the Oil System has been turned off for lees than 15 
minute# allow 90 seconds to elapse before proceeding. 

e. If the GAR System has been turned off with the ginbals in 

the unperked position for wore then 35 minutes but less than 
2 hours allow a warmup time equal to the tine off to elapse 
before proceeding. 

. . . CAUTION: If the requirements of 6.2.5.2.10 are not net, remove 
DCJ Operate Power imedlately toy setting the G/N POWER-DfJ 
switch on the LIB Lighting Control Banal to OFF. 

6.2.5.2.9 After the required warmup tint has elapsed set the GAR Dt) MN A 
and Ml B circuit breaker on the Right Rand circuit breaker panel 
to ON (breaker pushed in), and the G/N POWER - IMU switch on the 
USB Lighting Control panel to the ON position (toggle up). 
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6.2.5.2.10 Immediately begin monitoring tbs following measurements. 

a. Ob the CRT verify that IMU Operate Bower la 126.8 13 YDC 
(0G 1500). 

b. On the we ter modules verify that oeelllatlona are not 
sustained and that a null la achieved within 10 seconds of 
power application on the following measurements* 

01 2112 10 IX Resolver Output Sin 

00 2142 MO IX Resolver Output Sin 

00 2172 00 IX Resolver Output Sin 

e. On the CRT verify the absence of the +120 VDC PIPA Supply 
(00 1040) for a period of 90±10 seconds following power 
application. After approximately 100 seconds, the voltage 
shall read +120 ±6 VDC. 

6.2.5.2.11 Verify that the PROGRAM ALARM lamp on the DSKY's does not light 
with VERB 05 K>UH 31 and R1 * 00213 displayed. 

6.2.5.2.12 Inter and verify VERB 4o, MOUi 20 into Xl48. Press the ENTER 
pushbutton. 

6.2.5*2.13 Enter and verify VERB 4l, MOUI 20 into CL48. Press the ENTER 
pushbutton to advance the Systee to the Coarse Align node. The 
VERB-IOUI display on the CRT shall flash and indicate 21-22. 

6.2.5.2.14 Intar and verify +00000 into Kl48 three times, pressing the 
BVTBl pushbutton on the K-3TART after each entry. 

6.2.5.2.15 Set the OW OPTICS Mi A and MI B circuit breakers on the Right 
Bend circuit breaker panel to the 01 position (breaker pushed in). 
Place the 0/l FOWK-CFTICS switch on the IXB Lighting Control 
Panel to the 01 poeition (toggle up). Verify that the OPTICS 

+26 VDC discrete leap an the Event Module is illuminated 
(00 1533). 
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6.2.5.2.1 6 Yarify that tha CRT ladicatlaas af tha sicaals la Tabla YX 

art avk flaahiag. 


1 00 loto 

♦120 TO PIPA aOPPLT 

2 00 1051 

♦20 TO PIPA SUPPLY 

3 co 1052 

-20 TO PIPA SOPPLr 

t 00 1070 

at TO CDU SUPPLY 

5 co 1100 

-26 TO QjaCTRORICS 

6 CO 1020 

♦It TO OC SUPPLY 

7 00 1030 

at TO CIC SUPPLY 

8 CO 1201 

DO 20Y 800 CPS 1 pet 0 ph 

9 CO 1202 

DCJ 20Y dOO CPS 5 PSt ph A 

10 co 1203 

DO 26? 800 CPS 5 pat ph B 

u co 1331 

3.2 tC 26V SUPPLY 

12 CO 1211 

OPTX 26? 600 CPS 1 pat 0 ph 

13 CO 1212 

0P7X dOO CPS 5 pet 90 ph 

It 00 1110 

2.5 TO TM BIAS 

15 co 2300 

PIPA TEMPERATURE 

16 00 2301 

ZR20 TEMPERAXURS 


6.2.5.2.17 ‘ Maaitar tha PIPA Display 9o*f ta iasaxa that aach P1PA is asdlag 

pxaparly. 

6.2.5.2.1S Parfaxa 6.2.6 OUI Oparatlaaal fast. 

6.2.6 Otf Oparatlaaal fast 

6.2.6.1 ZAltial Caaditlaas 

Praeaad with this tast If tha Qparata Pavar Oa fast af 6.2.3 ear 
tha Tom Oa Pracadura af 6.2.5 has toaaa eoplatad sad systaa 
aparatiaa has aat baaa iatarruptad. If «y»t« aparatiaa has basa 
iatarruptad, parfaxa tha Turn Oa Praeadura af 6.2*5*2 bafara 
praeaadlag. 
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6.2.6.2 
6.2.6.2.1 
6.2.6.2.2 
6.2.6.2.3 


6.2.6.2.A 

6.2.6.2.5 

6.2.6.2.6 
6.2.6.2.7 

6.2.6.2.6 


6.2.6.3 

6.2.6.3.1 

6.2.6.3.2 

6.2.6.3.3 


Initiation 

filter VERB 57 into X1^6. Press the ENTER pushbutton. 

filter 0000k Into 1QA6. Press the OTTER pushbutton. 

Verify that the ROGRAM display on the CRT Indloates 07* 

NOTE: During this portion of the test the GUV System Is 

exercised through Its nodes. Any failures will be Indicated by the 
PROGRAM ALARM lamp on the DSKY's lighting vith VERB 05 NOUN 31 
and R lm- 0l4ll displayed. 

After approximately 12 minutes, VERB 06, NOUN 66 will flash and 
the value of the gravity vector In cm/sec 2 shall be displayed In 
R1 and R2 on the CRT. Record these values. 

R1 contains the first five digits of the gravity vector and R2 
contains the last five digits. A decimal point shall be between 
them. The value for the gravity vector shall be 
96O.OOOOO ± 05.00000 <W«*c • 

Enter VERB 33 Into CU8. Press the BITTER pushbutton. 

When VB*B 06 NOUN 66 flashes the value of the horisontal earth rate 
shall be displayed in R1 and R2 on the CRT. Record these values. 

R1 contains the first five digits of earth rate and R2 contains the 
last five digits. A decimal point shall be placed between them. 

R1 shall always to 00000. The horisontal earth rate shall be 
00000.63000 ± 0.1000 earth rate units. 

Test Termination 

Enter VERB 36 into ElAS. Press ti ENT® pushbutton. 

filter VERB kl, NOUN 20 into KlkQ. Press tbs BITER pushbutton. 

Enter +00000 into K1^6 three times. Press the ENTER pushbutton 
after each entry. 
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6.2.7 Global Motion Tsst 

6.2.7.1 Proceed with this test If 6.2.3.2 or 6.2.3 has been completed and 
system operation has not been interrupted. If system operation has 
been Interrupted, perform 6.2.5.2 before proceeding with this test. 

6.2.7.2 Inner Global friction Test 


6.2.7.2.1 Enter the following sequence into the X-Start, pushing , the ENTER 
pushbutton after each entry: 

a. VERB 4l HOUR 20, ENTER 

b. -KXXXX), ENTER 

O. 400000, ENTER 

d. -KXXXX), ENTER 

6.2.7.2.2 Setup the ACE Analog Recorders to record the following measurements 
(use epeed of 10 am/sec): 


a. 

00 

2120 

b. 

00 

2117 

0. 

OG 

2112 

d. 

00 

2113 

a. 

OG 

2220 

f. 

OG 

1201 

*• 

OB 

2300 

h. 

OG 

2301 


IG TORQUE MOTOR CURRENT 
IGA SERVO ERROR IN PHASE 
IG IX RESOLVER OUTPUT SIN 
IG IX RESOLVER OUTPUT COS 
IGA CDU FINE ERROR 
IMU 26 V O.dKC 1 pet 0 Deg 
PIPA TEMPERATURE 
IRIG TEMPERATURE 


6.2.7.2.3 


Enter the following sequence Into the K-Start, pushing the ENTER 
pushbutton after each entry (+360 IG torquing) 


a. VERB 2h NOUN 01, ENTER 

b. 00407, ENTER 

O. 40000, INTER 

d. 40034, XNTE1 

Verify cm the CRT that (c) appears In Rl, (d) appears In R2, and 
(b) appears in R3« 

6.2.7.2.4 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VH*B 33 on CRT) 

6.2.7.2.5 Start analog recorders. 
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6.2.7.2.6 Observe measurement 00 2112, IG IX Resolver output SIN, on tbs 

analog recorder. When steady-state condition occurs, vlth the 
reading near zero (approximately 12 minutes), stop the recorders* 

6.2.7*2.7 Return the GUI System to the coarse align mode by entering the 

following sequence in the K-Start. 

a* VERB bO, NOUN 20, press INTER 

b. VTOB bl, NOUN 20, press ENTER 

o. 400000, press ENTER 

d. 400000, press ENTER 

e. 400000, press ENTER 

6.2.7.2.8 Verify on the CRT that R1 - 400000, R2 ■ 400000, and R3 * 400000* 

Wait 60 seconds before pr o ceeding* 

6.2.7*2*9 Enter the following sequence Into the K-8tart* Push the ENTBt push 

button after each entry (-360* 10 tarqulng): 

a* VERB 2b NOUN 01 BITER 

b. 0 0407 , ENTER 

«• 37777# ENTER 

d. 377b3* ENTER 

Verify on the CRT that (c) appears In Rl, (d) appears in R2, and 
(b) appears in R3* 

6.2.7*2.10 Biter the following sequence into K-Start: 

a. VERB b2, press ENTER 

b. VERB 33a Pre«« ENTER (verify VERB 33 on CRT). 

6.2.7.2.11 Start analog recorders. 

6.2.7.2.12 Observe measurement OG 2112, IG IX Resolver output SIN, on the 
analog recorder. When steady-state condition occurs, with the 
reeding near zero (approximately 12 minutes), stop the recorders. 

6.2.7*2.13 Return the GW System to the ooarse align mode by entering the 
following sequence In the K-Start. 

a. VERB bO, NOUN 20, press ENTER * 

b. VERB bl, NOUN 20, press INTER 

e. 400000, press ENTER 

d. 400000, press ENTER 

e. 400000, press ENTER 

6.2.7.2.1b Verify oh the CRT that Rl - 400000, R2 - 400000, end R3 - 400000. 
Wait 60 seconds before proceeding. 
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6.2. 7.3 Outer Olnbal Friction Test 


6.2.7.3.1 9stup the ACS Analog Recorders to record the following neasurenents 
(use speed of 10 nysec): 


An 

00 2160 

00 TORQUE MOTOR CURRENT 

Bt 

00 2177 

OGA SERVO ERROR IN PHASE 

On 

00 2172 

00 IX RESOLVER OUTPUT SIR 

On 

00 2173 

00 IX RESOLVER OUTPUT 008 

On 

00 2280 

OGA CDU FIRE ERROR 

I • 

00 1201 

IMU 26 V 0.8 KC 1 FCT 0 MO RMS 


00 2300 

PIP k TEMPERATURE 


00 2301 

IR10 TEMPERATURE 


6.2.7.3.2 Inter the following sequence into the K-Start. Pushing the ERSES. " 
pushbutton after each entry (>360* 0G torquing): 

a. VERB 2k NOUN 01, KITER 

b. 00U05, E!fT5R 

C. bOOOO, ENTER 

d. kQQ3k, ENTER 

Verify on the CRT that (o) appears in Rl, (d) appears in R2, and 
(b) appears in R3* 

6.2.7.3.3 Inter the following sequence into K-Start: 

a. VERB k2, press ENTER 

b. VERB 33# press ENTER (Verify VERB 33 on CRT) 

6.2.7.3.A Start analog recorders 


6.2.7«3»5 Observe nsasureaent 00 2172, 00 IX Resolver output SIR, on the 

analog recorder. When steady-state condition occurs, with the 
reading near sero (approximately 22 minutes), stop the recorders. 

6.2.7. 3.6 Return the G&R System to the coarse align node by entering the 
following sequence in the K-Start. 

a. VHffi kO, ROUR 20, press ENTER 

b. VERB hi, HOUR 20, press ENTER 

c. <*00000, press ENTER 

d. -*00000, press ENTER 

e. -*00000, press ENTER 

6.2.7.3.7 Verify on the CRT that Rl • >00000, R2 - >00000, and R3 - >00000. 
Walt 60 seconds before proceeding. 
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6.2.7.* Middle Olnbel Friction TMt 

6.2.7.4.1 Setup Dm ACB A—Inf Recorder* to record the following nessurenents 
(un speed of 10 wm/—o)i 

A. 00 2150 1C TORQUE MOTOR CURRENT 

b. OR 2147 IGA 3OTVC ERROR IN PHASE 

O. 00 2142 NO IX RESOLVER OUTPUT SIR 

d. 00 2143 NO IX RESOLVER OUTPUT COS 

S. 00 2250 NQA CDU PINE ERROR 

f. OG 2101 XNU 26V, O.Q KC 1 PCT 0 MO RMS 

g. 00 2300 PI PA TEMPERATURE 

h. 00 2301 OuO TEMPERATURE 

6.2.7.4.2 Enter ths following sequence into ths K-St«rt. Push ths ENTER 
pushbutton nftnr each entry (+135* NO torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

<5. 63777 , ENTER 

d. 77777, BNTKR 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3* 

6.2.7.4.3 filter the following sequence in the X-Start: 
a* VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

6.2.7.4.4 Start the analog recorder. 

6.2.7.4.5 Observe neasurenent 00 2142, NO IX Resolver output SIN, on the 
analog recorder. When steady-state condition occurs, with the 
reading near zero (approximately 5 ninutes), stop the recorders. 

6.2.7*4.6 Return the GUI Systen to the coarse align nods by entering the 

following sequence in the X-Start. 

a. VERB 40 NOUN 01, ENTER _ 

b. VERB 4l NOUN 20, press ENTER 

o. 400000, press ENTER 

d. 400000, press ENTER 

e. 406750 , press ENTER 

6.2.7.4.8 Enter the following sequence into the K-Start. Push ENTER push¬ 

button after each entry (-135* NO torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

O. 14000, ENTER 

d. 00000, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3« 
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PACK 


6.2.8 aw Psaol Brightseeo sad Lap Tost 

6.2.8.1 Proceed vlth this tost If 6.2.$.2 oar 6.2*3 hss boos performed sad 
system operation hss sot boos isterrupted. If system eperstiea hss 
boos interrupted, perform 6.2.$.2 boforo pro c e e ding vlth this tost. 

6.2.8.2 Rotsto tho RKFICI2 MU0HT1IESS thumbwheel sa tho Costrol Isdlcstor 
Psaol sad verify tho oapaMI Ity to oeatrol tho illumiaaties of tho 
fellevlag lospss 

s. SCT rotlelos 
b. SXF rotlelos 

o. Toloseopo Psaol Aaglo Coasters 

6.2.8.3 Aura oa UaHTS-HTBORAL eostrol oa Loft Hoad Circuit Baroskor 
psaol sad I£B Lighting Costrol Psaol. 

6.2.5.4 Adjust tho brightness ooatxols oa tho I£B Light lag Coatrsl Psaol 
iad Loft Load Circuit Breaker Psaol from alalxisi brightness to 

% maximum brightness. Yerify tho sporotlsa of tho OW Isdlcstor Costrol 
Psaol ljuqps. 

6.2.8.4.1 Re-adjust brightness oostrolo for alslaiai acceptable light lag. Tura off 
UOBTS-IHEBaRAL eostrol oa Loft Hoad Circuit Breaker psaol sad USB 
Light lag Coatrsl Psaol. 

6.2.8.$ Push sad hold tho COHDITIOI LAM’S ovitch oa tho GW Isdlcstor Coatrsl 
Psaol to TEST. Yorlfy tho llliailsetloa of tho folloviag leapsi 

S. STAR ACQ 
b. MASTER ALAFM leap 

6.2.8.6 Set the COHDITIOI LAM’S svlteh to CM. loops s and b In 6.2.8.. • 

Shall oxtlsguieh. 
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6.2.9.5 Eater VERB 33 1st* KU8. Press ths EBDR pushbuttaa. Aftsr 
approximately 20 Mcrali ths fellsvlag data Rhall ha displays* 
aa ths CRT* 

a* VERB 33 KXH 05 flashiag 
b. R1 - +07100 + 00003 
a. R2 - **-07100 7 00003 
d. R3 - mTOO 7 00003 
a. 10 aagla » dfl ♦ 1 dag. 
f • M> aagla - 071 7 1 dag. 
g. 00 aagla * 071 7 1 dag. 

6.2. V.5 The 0IMBAL LOCK leaps aa the DSKT's shall light* 

6.2.9.6 Press the EKPBR pushbutton. After approxiaatoly 20 saeaads the 
follovlag data shall ba displayed aa the CRT. 

a. VERB 33 BOOM 06 flashiag 

b. R1 • +09000 + 00003 
a. R2 - +09000 7 00003 

d. R3 - *09000 7 00003 

a. IC aagla • o£o + 1 dag. 

f. m aagla - 090 7 1 dag. 

g. 00 aagla • 090 7 1 dag. 

6.2.9.7 Press the J3JTER pushbuttaa. After spprexiaateaj 20 saeaads the 
-follovlag data shall ba dis p layed aa the CRT. 

a. VERB 33 BOOB 07 

b. R1 - +13500 ♦ 00003 
a. R2 - +13500 7 00003 

d. R3 - +13500 7 00003 

a. 10 aagla ■ 1% + 1 dag. 
f • IO aagla - 135 7 1 dag. 
g. 00 aagla ■ 135 * 1 deg. 

6.2.9.8 Press the EBFER pushbuttoa. After approximately 20 saeaads VERB 33 
B0U1I 10 shall flash. Iha OZMBAL LOCK iMRP shall extinguish aa the 
DSKT's. 

6.2.9.9 Press the HfEER pushbuttoa. After ^praxlsuitaly 100 saeaads the 
fellsvlag data shall ba displayed aa the CRT. 

a. VERB 05 B0U1 30 flashiag 

b. R1 - 00000 + 00003 
a. R2 - 00000 7 00003 
d. R3 - 00000 7 00003 
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6*2*9*10 Mrter VERB 33 late KU8* Press tfce~HKn pushbutton* After 

•pprexiaately 20 seconds the relieving date shall be displayed 
m the CRT. 

a. TOO 33 NOW 12 flashing 

b. R1 • +22500 ♦ 00003 
e. R2 • +22500 + 00003 
A. 13 • +22500 + 00003 

e* 10 eagle - 2?5 + 1 deg* 

f • HI eagle - 225 + 1 deg. 

g* 00 eagle - 225 ♦ 1 deg. 

The (UMBAL LOCK ljug> ea the DSKT's shall light* 

6*2*9*11 Press the ENTER pushbutton* After apprexlafcfceljr 20 seeeads the 
fellevlag data shall be displayed ea the CRT* 

a. VERB 33 NOUN 13 flashing 

b. R1 - +22500 ♦ 00003 
e* R2 - +22500 + 00003 

d. R3 - +31500 + 00003 

e. ID eagle -23*5 + 1 deg* 
f *• 00 eagle - 225 + 1 deg. 
g*« M3 eagle -315 + 1 deg* 

The 01MBAL LOCK la*> ea the DSKI shall extinguish. 

6*2*9*12 Press the ENTER pushbuttea* After eppraxlnately 100 seeeads the 
fellevlag data shall be displayed ea the CRT* 

. a* VERB 05 NOON 30 flashing 

b. R1 - 77766 te 77775 

c. R2 - 77766 te 77775 

d. R3 - 77766 te 77775 

6*2*9*13 later VERB 33 late KL48. Press the ENTER pushbuttea. After 

apprexiaately 20 seconds the fellevlag data shall he displayed ea 
the CRT. 

a* VERB 33 NOUN 15 flashing 
b. R1 - +31500 + 00003 
•* R2 - +31500 ♦ 00003 
d. R3 - +31500 + 00003 
e* 10 angle - 3t> + 1 deg. 
f • M3 eagle -315+1 deg. 
g* 00 eagle - 315 + 1 deg. 


•H—l 
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6.2.9*!* 


Press the BITTER pushbutton. Aftsr approximately 100 seconds the 
following date shell be displayed on the CRT. 


6.2.9*15 


e. VTO 05 HOUR 30 flashing 
b. R1 - 00000 t 00003 
e. R2 - 00000 ± 00003 
d. R3 - 00000 * 00003 

Biter VH*B 33 into KlU8. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 


6.2.9*16 


a. VERB 33 HOW 17 flashing 

b. R1 - ♦31500 ± 00003 

0. R2 - +31500 ± 00003 

d. R3 - +26900 ± 00003 

e. IG angle ■ 315 ± 1 deg. 

f. OG angle • 315 i 1 deg. 

g. MG angle - 269 ± 1 deg. 

The GIMBAL LOCK 1asp on the DBKY's shall light. 

Press the OTTER pushbutton. After approximately 20 seconds the 
following data will be displayed on the CRT. 


a. VERB 33 HOW 20 flashing 

b. R1 • +00000 t 00003 
O. R2 • +00000 ± 00003 

d. R3 • +00000 ± 00003 

e. IG angle • 000 ± 1 deg. 

f. MG angle - OOO t 1 deg. 

g. OG angle ■ 000 ± 1 deg. 

The GIMBAL LOCK leap on the DBKY's 


extinguish. 


6.2.9.17 Press the ENTER pushbutton. After approximately 15 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 HOW 66 flashing 

b. R1 - OOOxx 

e. R2 ■ xxxxx 

The GIMBAL LOCK leap on the DBKY's shall light. 


Record R1 and R2 as the Middle Oinbal CDU drive rate. 

MG rate » R1 R2 */sec. The Middel Giabal CDU 

drive rate shall be 1^ i 2 w /sec. 
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6.2.9.13 Bator VERB 33 late KLH8. Pros* the EWFKR pushbutton. After 
approximately 30 seconds the following data shall he displayed 
ea the CRT. 

a* VERB 06 BOOR 66 flashing 
h. HI - OOOxx 

e. US * xxxxx 

The OIMBAL LOCK lamp ea the DGKX's shall txfclnguldh. 

Record R1 sad R2 as the Iaaer glabal CD0 drive rate. 

20 rate ■ R1 • R2 /see. The Iaaer Giahal CTO drive 

rate shall be 14 + 2°/see. 

6.2.9.19 Biter VS® 33 late KlW. Press theEZTFER pushbutton. After 
approximately 30 s e c ea ds the following data shall be displayed ea 
the CRT. 

a. VERB 06 HOOT 66 flashing 

b. R1 - OOOxx 
a. R2 • xxxxx 

Record R1 aad R2 as the Outer Glabal CDU drive rate. 

00 rate - R1 • B2 • The Cater Glabal CDU drive rate 
shall be ik + 2®/sec7 "" 

6.2.9.20 Eater VERB 33 late KLbd. Press the SfFER pushbuttea. After 
approximately 20 seceads VERB 21 HOOT 22 shall flash ea the CRT. 

Eater +00100 late KL4S three times. Press the STEER pushbutton 
after each eatry. After approximately 100 secoads VERB 01 HOOT 10 
fl as h l ag shall be displayed ea the CRT. Press theEKEER pushbuttea. 

Eater 00030 late Kltd. Press the EBB® pushbuttea. Verify R1 ■ 33xxx« 

The ISS KAPTOKJ leap ea tl m Indicator Control Paael shall ligit. 

Tbs ISS WARNUD aad ISS CDU PAIL discretes oa the CRT shall be OB. 

6.2.9.21 Eater VERB 33 lato KL48. Press the EHTER puahbuttoa. After 
approximately 20 seconds VERB 21 HOOT 22 shall flash ea the CRT. 

Enter +03373 Into 10.48 three times. Press the ENTER pushbutton 
after each entry. After approximately 100 seconds VERB 01 HOOT 10 
f las hi ng shall be displayed oa the CRT. Press ths SHEER pushbuttea. 

Eater 00030 lato nA8. Press the am pnshbuttoa. 

Verify R1 ■ 33xxx. 

The ISS HARHIHO leap oa the Indicator Control Panel shall light. 

The ISS HARSIHO end ISS CDU PAIL discretes oa the CRT shall be OH. 
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6.2.9.22 Eater TERB 33 i*ts 10.48. Pros* the BRER pushbuttaa. TERB 33 
KXOI $5 ■hmii flash 00 ths CRT. Ths 138 WARHIHB l«q> ooths 
Ceatrsl Dedicator Paasl shall sxtisgulsh. Ths I S3 UAKNU9Q sad ZSS 
CCU PAIL discretes or ths CRT shall ha OJT. 

6.2.9.23 Sat ths OPTICS MODE svltoh sa ths Indicator Control Paasl to 3ER0. 
volt 1$ ssesads. Sst ths OPTICS MDDB switch to CMC. 

6.2.9.24 Prsss thsEEEEF pushbutton. After spproadaetely 2$ ssesads ths 
fellevlag data shall bs displaysd sa ths CRT. 

a. TERB 06 MOUV 66 flashing 
h. R1 - OOQxx 
s. E2 » am 


Bsosrd El aad R2 as wjs Shaft Optics CDU drivs rats. 

Shaft rata - Rl_ . D2 . lbs Shaft Optics CDU drivd rate 
shall hs 7*32 ♦ l.OO^/ssc. 

6.2.9.25 , Eotsr TERB 33 late KL48. Prsss ths BRER pushbutton. IE shout 

15 ssesads ths following data shall hs dl^layed sa ths CRT.. 

a. TERB 06 ROOT 66 
h. R1 - OOOOK 
e. R2 • mna 


Record El sad R2 as ths Truaaioa Optics CDU drive rats. Truaalsa 
rats - R1 . R2 . The Truaaioa Optics CDU drivs rats, shall 
VnA-ABr^03b°/ssc. 

6.2.9.26 Tsxalaats tbs SMl-Autonatic Msdlag Cheek by satsrisg TERB 3* 
late KLh 6. Press ths EHZBR pushbuttsa. 
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6.2.10 loro Optica Toot 

6.2.10.1 Proceed vitb thio toot If 6.2.4 Operate Povor Oo Toot boo boom 
oe^ploted aad eyetaa eperOtioa boo oot beea laterrupted. If 
syrtaa eyerttlea boo boom lotorruptod porfom 6.2.2.2 Tuzs <M 
procedure boforo proceedlac* 

6.2.10.2 Eater tbo fellevlac eequoaee loto X148. Prooo tbo SUER puobbuttea 
oftor ooeb eatry. 

O. VERB 4l ROUE 20, BRER 

b. 400000, EMTER 
0. 400000, BRER 

d. 400000, ERTER 

6.2.10.3 Xp«uro tbot tbo fellevlac ovlteboo oo tbo 001 lodlootor Cootrol 

Paael oro oot oo follows 

a. TEIE SCOPE TRJHHIOH to SL AVE TO SB 

b. COlfTROUJER COUPL DO to DIRECT 
O. CQtfEROIUER SPEED to HI 

6.2.10 .k Realtor tbo Qptleo COT'a by eaterlac VERB l£ WOR 55 l*to KLW. 

Prooo tbo BRER puohbttttoa. 

6.2.10.5 * Sot tbo OPTICS mm ovitcfa or tbo OM lodlootor Cootrol Poool to 

ZERO. Edit 15 oocoodo. Vorlfy tbo Optl oo ho vo sorood proporly 
by ebeervlac tbo follovlac or R1 aa&B2 Pfttbo BP. 

a. R1 - 4000.00 4 000.03 (Shaft daglo) 

b. R2 ■ 400.000 7 00.006 (Truaaiea LOS Aaclo) 

Rotura tbo OPTICS MODE ovlteb to MAH. 

6.2.10.6 Sat up tbo Jkaaloc Roeordar to R aa lt o r tbo follovlac ■■iRrRRrt*. 
Uoo a obart epeed of 10 Mk/» oo. 

a. 00 3140 SB &aft Taob Output 

b. 00 3145 SB feaft Mator Cootrol Uladlac ~ 
o. 00 3150 SXT Truaaloa Taob Output 

d. 00 3155 SXT Truaaloa Mator Cootrol Wladlac 
o. CO 3160 SCT Shaft Taob Output 
f • CO 3170 SCT Truaaloa Taob Output 
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6.2.10.7 Push ths Opt lot Hsad Costrsllsr to ths right, drlriag tho 8XT Shaft 
vmtil HI oa tho CRT ladleateo +180.00. Push tho Optic. Hoad Coatrollor 
vf, drlriag tho SXT Tniaaloa uatll R2 oa tho CRT ladlectos +75.000. 

6.2.10.8 Start tho Aaalog Recorders sad sOt tho OPTICS MMX switch oa tho 
(Ml Iadicator Coatvol Paaol to ZERO. 


6.2.10.9 Itealtor tho Aaalog Recorders uatll all slgaals return to aull. Stop 
tho Aaalog Recorders. Tho elapsed tlao betveom tho lattlal aad flaal 
SXT Tach output aull shall ho less thaa 15 aocoads. 

6.2.10.10 Isoord 11 aad 12 oa tho CRT. Tho data displayed shall ho ao followoi 


a. Rl - 000.00 ♦ 000.03 

h. 12 • 00.000 7 00.006 

6.2.10.11 Record tho Telescope Paaol Aagle Couator ladlcatloms. Tho Shaft 
Aagla shall ho 0.0 ♦ 0.1 degrees* The Tniaaloa Aagle s h al l ho 
0.0 + 0*2 dogrooo. ~ 

6.2.10.12 Set tho OPTICS MMX ovlteh oa the 01* Indicator Coatrol Paaol 
to NAM. 


FORM M1S1-H-! R«V. 







ID 1002329 


Paps 64 


NORTH AMERICAN AVIATION. INC. 

•PACK and INFORMATION IY8TIM8 DIVISION 
«••>« UKIWOOO IIVO.OOWNIV CALIFORNIA 


COOK (DENT. NO. 039SS 

ReviSlOH LETTER - 


6.2.11 

6 . 2 . 11.1 


6.2.11.2 


6.2.11.3 


6.2.11.4 


6.2.11.9 


OPTICS Caardlaata Traasfaiaatiaa Central Toot 

pyossd vlth this tsst if 6.2.3 Oparscta Povsr (hi Tsst has 
bN» ssnplstad sad systsa aparstlsa has aat baaa interrupted. 

If systsa sparatisa has bssa interrupted, perfay 6.2. 3 .2, Turm Oa 
Procedure, befsy pr ssss din g. 

later ths fellsvlag lata ths K-8tart. Press tha BRR pushbuttea 
aftar sash entry t 

a. VBB 41 WXM 20, WOOL 

h. +00000, UTTER 
a. +00000, UTTER 
A. +00000, SHEER 

Perlfy aad/ar sat ths felleviag svitehas aa ths Ohl Isdioatar 
Oaatrsl Panel ta tha pas it Isa ladloated. 

a. TEIR SCOPE TRJHHIOH ta SLAVE TO SB 

b. OOHTROLLJR COUPLDD ta BQJBCT 
S. 00HER0LLKR SPEED ta HZ 

tatar tha felleviag lata ths E-8taart ta asaitar ths OPTICS CIO's 
VERB 16 HQOl 99# prsss BEER 

Sat tha OPTICS NOIS svltch aa "Aha Ohl Paasl ta 2KR0. Halt 19 saeaads. 
Insura that tha Optics say preperly by ebserviag that R1 sad R2 af 
tha CRT indicate as falls vs s 

a. Ill ■ +000.00 + 000.03 (Shaft Angle) 

b. R2 - +00.000 + 000.06 (Trunnion LOS Aagls) 


Ratuza tha OPTICS NOB svltch ta MAI. 

6.2.11.6 Set up tha analag yosrdsy ta asaitar tha fallavias aaasuyaaatai 

a. 00 3160 SOT Shaft Tachasatar Output 

b. 00 3170 SCT Truanlaa Taohsaatar Output 

6.2.11.7 Using tha OPTICS CONTROL STICK, drirs tha Optics until R1 - 225.00 
and R2 - 10.000 aa tha CRT aad tha DSKZ's. 

6.2.11.8 Sat ths COKER0URR C0UPLXH3 switch sa ths OhH Psael ta RSUT 
aad ths esntreller speed svltch ta MED. 
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6.2.11.9 

6.2.11.1X) 


6 . 2 . 11.11 


Position ths nevabls optics target each that it is centered «a 
the SOT retical pattern, them start ths aaalsg recorders at a 
chart speed of 10 a^seooad. 

Quickly displace the 0FTCC8 C0RR0L STICK b5 ♦ 10 degrees la the 
upper right hand quadrant while sighting ea tEe optics target through 
the 8CT eyepiece. The target Shall appear te neve in the vq»per 
right field ef view ef the SCT at *5 ♦ 10 deg. Release the 
eeatrel stick when the target leaves Ehe SCT upper right field 
ef view, and ii ''ed lately record the Shaft angle as displayed ea 
XI ef the CRT and DflKf's. ttte reee r ded shaft angle shall be 
e 225 110.00 degrees. 

Step the analog recorder and Measure the elapsed tlMS between the 
Initial and the final signal nail conditions for the two aoasuxenants. 
The elapsed tine shall be 2b ♦ 6 sa c en d s. 


6.2.11.12 Set the CORROLIRR COOPU® switch ea the OCR Panel te DIRECT 

and drive the Optics with the OPTIC8 CQKTROL STICK until the 
Shaft and trunnion angles as indicated on the SCT TPAC'o are 
agproirinatoly sere, toon repeat step 6.2.U.5. . 
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6.8.18 


6.8.12.1 


6.8.18.8 


6.8.18.3 


Opt let Pealtleaal Accuracy Teat 

F re e —d vlth thlt teat If 6.2.3, Operate Fewer Or Teat, er 
6 .2. 5 .2, Tura Or Procedure, haa beet perfemed, aad eyetoi 
eperatlea haa act beea iaterrupted. If eyetoa eperatlea haa 
heea iaterrupted perfexm 6.2.5.2, Tura Or Procedure, before 
proceed!**. 

10 H 1 Thia teat requirea the uae of OM Iaetallatiea ^lallficafcleR 
Fixture A23-071 neunted or Optica Support lag Fixture A14-135* 

Iaauze that the quallfleatlea fixture haa beea properly allgaed aad 
that both Auteaeta are riaible threugi the 8 XT SLOS before preceediag. 
Determlae the iacludiag eagle betweea the Auteaete aad lmaure that 
lamp power la available to the quallficatlee fixture aad to the 
Portable Lmv Aaaaably* 

Cater the fellewlag aequeace late the K-St art. Depreaa the SHEER 
puahbuttea after each eatxy. 

a. VERB tO 1001 20, SHEER 

b. 400000, SHEER 

0 . 400000, SHEER 

d. 400000, SHEER 

Xaaure that OPTICS power la applied aad the Optica oeatrela are 

aet aa fella vat 


a. OPTICS MDEB to M AMJAL 

b. C09VER0IU3F SPEED to LO 

e. COWFROLLER COUPLUf} to DIRECT 
d. tele scope mnonQH to slave to sn 

6.2.12A Set the 0PTIC8 NODS twitch to ZERO* After 30 eeeeada return the 
twitch to MAHUAL. 

6.2.12.5 Ro aolut i oa Ghecka 

6.2.12.5.1 Sight through the SXE eyepiece. Ueiag the OPTICS COHXROL STICK, 

adjuet the SXE to get the beat reflected view of the 5-laeh autecelli- 
aater reticle eagrarlage at the ceater ef the field of view. 
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6.2.12.5.2 Beta that the autocelliaater reticle cemtaima a aarlaa of limes 
af dlfferemt thlckaess aad width. Each aat af liaaa la Barked 
with a Busbar (20, 15, 10, 7# 5, 3) vhioh iadicates tha eagle 
subteaded by aaa lima mad ama apaoa. View ameh aat af limaa to 
deteraime tha lowest cumbered aat im which reaalutiaa betweea 
limea (ability ta distlagulah separate dirtimct limaa vlthlm a 
aat) cam ba mmda. Recerd tha aumber aaaaciatad with that aat 
af liraa. Tha SB raaalutiao ahall ba at lamat 10 arc-aeoeads 
at tha oamtar field af viav. 


6.2.12.5.3 Rapaat 6.2.12.5.1 amd 6.2.12.5.2 uslag tha 8CT aad a lx eyepiece aad 
the SCT raaalutiam chart. The SCT ahall have a reaalutiaa of 
at laaat 3 arc-mlmutes at the eemter af the field af view. 

6.2.12.6 Slave Teleeoepe Made Checks 

6.2.12.6.1 Uslmg the OPTICS CONTROL STICK, drive the eptica to apprexiaataly 
maze Shaft aad Truaaioa Amgle. Sat the OPTICS MQEB aviteh ta ZERO. 
After 30 ececada ratura the switch to MABUAL. 


6.2.12.6.2 filter 7ERB 16 BOOH 55 late tha K-Start. Press the BITER puShbuttoa. 

Recerd R1 ■ xxx.xx as shaft CHI eagle. Record R2 - xx.xxx as tmaalea 
CEO amgle. Recerd the SCT fiiaft amd Truaaioa Aaglee as indicated 
ea the TP AC. The Trumaiea eagle reedimga shall differ by 0.22* 

. er less. The Shaft eagle reedimgs ahall differ by 0.11* er lees. 


6.2.12.6.3 Uslag the OQHTROL STICK, drive the Shaft aad Trummiea Amglea t# 
035.00* aad 35.000° respectively. Record the SCT Shaft ead 
Truaaioa Aagles froa the TP AC. The Trumaiea AagLerreadiags shall 
differ by 0.22* er less. The Shaft Aagle read lags ahall differ 
by O.ll less. 


U.12.6.^ Bet tha CP 
taJIABOAL. 


»wl*ehto: 


l.JJflamLjO, 


twitch 


6.2.12.6.5 Attach the Retrereflsetimg Price, Model Be. A23-200 betweea the SB 
aad SCT. 


BOTEs If aaedad ta reduce axtexaal light, place a photographers 
heed ever the cptioe wiadow ead the Rotrarefleotiag Prime. 

6.2.12.6.6 Rsiaave the Mirror Assembly oarer plate froa tha SB ay^iaea aad 

attach er hold the Portable Light Assembly Medal Be. 
ever the SB eyepiece. Tun ea the light la tha Mirror Assembly 
aouatlag hale. 
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6 . 2 . 12 . 6.7 sot the Ruacopi Tnnmov ovitch t# o*. 

6.2.12.6.8 sight through tho SCT eyepiece. The 8 XF rotlelo eeater ahall 
sppsar vlthia a circle bouadod by tho SCT rotlelo 0 discoatiauit y• 

6.2.12.6.9 Uoiag tho COWHOL STICK* drive tho TRJHHXOV Aagle to 29.000 degreeo. 

6.2.12.6.10 Set tho TEU5SCQPB TRJKHI01 ovitch to 0TT9T 25*. Holt 


6.2.12.6.11 Sight through tho SCT eyepiece. Tho OT rotlelo eeater shall appear 
vlthia a circle bouadod by tho SCT rotlelo 0 dloooatlaulty. 

6.2.12.6.12 Repeat 6.2.12.6.4. Sight through tho SCT oyoploeo. Tho SET 
rotlelo e eat or ahall appear vlthia a elrela bouadod by tho SCT 
rotlelo dioeoatlauxty. 

6.2.12.6.13 Sot tho TELESCOPE TRUNHION ovitch to 8IAVB TO SET. Repeat 
6.2.12.6.4. Record tho SXT SHAFT * TKUKHIQI CDU aaglos 
(R1 aad R2). 

6.2.12.6.14 Rmoove tho OPTICS OPERATE POWER by oottlag tho O/l POWER-OPTICS 
ovitch oa Paaol 99 to OFT. 

6.2.12.6.15 Sight through tho SCT oad adjuet tho SCT Shaft aad Truaaloa Aagleo 
uoiag tho SCT adjuotaeat tools, ao that tho SXT reticle laage 
eolacldoo vlth tho SCT rotlelo. Booord tho SCT Shaft oad Truaaloa 
Aagleo fxea tho TP AC. Tho dlffereaee botveea these aagleo oad 
those recorded la 6 . 2 . 12 . 6.13 ahall bo 0.2° or looo. 

6.2.12.6.16 Reapply OPTICS OPERATE POWER by oottlag tho O/l POWER-OPTICS 
ovitch oa Paaol 99 to 01. 

6.2.12.6.17 Remove tho hood (if used) oad Ret rereflect lag Prioa. Do aot 
remove tho Portable Lug> Assembly. 
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6.2.12.8 fiiaft sad Txuanicn Positional Accuracy Chocks 

6.2.12.8.1 Set the OPTICS MODS switch to 2ZBO. After 30 seconds, returm the 
selector to MABUAL. 

6.2.12.8.2 Sight through the SXT. Using the control stick align the SXT SU)S 
with optical target Be. 1 oa the CM* Installstlee Fixture Model 
Ho. A23-071. 

6.2.12.8.3 later VERB 16 HOUR 55 iato the K-Start. Press ths ENTER pushbutton. 
Record the Talus of R1 a ad R2 displayed ea the CRT. Record the 
Siaft sad Trunnion Aagles frea the TP AC. 

6.2.12.8.M Sight through the SXT. Uslag the coatrsl stick allga the SET SIDS 

with Optical Target Ho. 2 ea A23-071. 

6.2.12.8.5 Record the value is R1 and R2 ea the CRT. Record the Abaft aad 
Truaalea Aagles frea the IP AC. 

6.2.12.8.6 Set the OPTICS MODS switch to 23BSO. Aftor 30 soeoads set the switch 
te CMC. 

6.2.12.8.7 bt« VERB Ml mm 55 Iato the K-Start. Press ths ENTER pushbuttea. 

6.2.12.8.8 Eater ths value recerdsd frea R1 la 6.2.12.8.3 iato the K-Start. 

. Press ths ENTER pushbuttea. 

6.2.12.8.9 Eater the value recorded frea R2 la 6.2.12.8*3 iato the K-Start. 

Press the ENTER pushbuttea. 

6.2.12.8.10 Sight through the SJCT. The SLOS should be centered ea Optical Target 
He. 1 ea A23-071. Record the Shaft aad Truaalea Angles frea the 

TP AC. The difference between these values and ths corresponding 
values recorded la 6.2.12.8.3 shall be leas than 0.25 degrees. Record 
the difference. 

6.2.12.8.11 Eater VERB Ml HOUR 55 iato the K-START. Press t h e BT CE R . pushbutton. 

6.2.12.8.12 Enter the value recorded frsa R1 la 6.2.12.8.3 late the K-Start. 

Press the ENTER pusbbuttom. 

6.2.12.8.13 filter ths value recorded frsa R2 la 6.2.12.8.5 late ths K-Start. 

Press ths OTTER pushbuttea. 
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6.2.13 Optic* Slew Rate Vest 

6.2.13.1 Proceed with this test If 6.2.3 Operate Power On Teat ha* been completed 
and system operation ha* not been interrupted. If system operation has 
been interrupted, perform 6.2.5.2, Tun On procedure, before proceeding. 

6.2.13.2 Inter the following sequence into KlW. Press the ENTER pushbutton after 
each entxy. 

a. TERB *1 I0W 20, HFD 

b. ^ ooooo, enter 

C. ^ 00000, SITTER 

d. ♦ ooooo, enter 

6.2.13.3 Verify and/or set the following switches on the (MV Indicator Control 
Panel to the positions indicated. 

a. TELBBCOFB TRUHlflOll to SLAVS SO SXT 

b. CONTROLLER OOUPLIHO to DIRECT 
G, COIITROT.TSR SPSS) to HI 

6.2.13.* Monitor the OCDU's by entering VERB 16 HOOT 55 into KlW. Press the 
ENTER pushbutton. 

6.2.13.5 Set the OPTICS NODE svitch on the (MV Indicator Control Panel to ZERO. 

Wait 15 seconds. Verify the Optics hare aeroed properly by observing 
the following data displayed in R1 and R2 oa the D6KT. 

a. R1 - ♦ 000.00 ♦ 000.03 (Shaft Angle? 

b. R2 ■ ♦ 00.000 7 00.006 (Trunnion LOS Angle) 

Set the OPTICS MODE switch oa the 0111 Indicator Panel to MRV. 

HOTS! Read 4 understand etep 6.2.13.6 before proceeding. Do not 
bold Control Stick at upper Unit more than 10 seconds. 


Trunnion 81aw Rate - HI 8peed 

6.2.13.6 Push and hold the Optic# Control Stick to its upper limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the D6KI 
display in R2 sad R3. Approximately 5 seconds after the first mark, again 
press the NARK pushbutton and record the new display in R2 and R3« The 
data displayed is in the following fora: 

a. B2 • ♦ XX.XXX (Trunnion LOS angle In dag.) 

b. R3 - ♦ XXX.XX (Time in saeonds) 
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6 . 2 . 13.7 Rerfoni th« following saleulations: 

A trun. angle) 
A tiM) 


Bn Tnmnloa tin **t. ihill t. 9.0 ♦ 1.8 W 1 **. 

Shaft Slav Rata - HI Spaad 

6.2.13.8 Using tha Optics Control Stick, drive the Trunnion LOS Angle hack to 
a pproximate ly aero degrees as indicated on the TP AC. Set the OPTICS 
MOSS switch to ZERO. Wait 15 eeconde. Bet the OPTICS NOLB witch to 


a. Difference between R2 displays • 

b. Difference between R3 displays • 
e. 

A trun. angle 

- ■ deg/sec 

A tins 


BOTB: Read and understand step 6.2.13*9 before proceeding. Do not bold 
for aors than 10 seconds. 

6.2.13.9 Push and hold the Opties Control stick to its ri#it limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DBKI 
display in R1 and R3. Approximately 5 seoonds after the first mark, again 
press the MARK pushbutton and record the nw display in HI and R3. The 
data displayed is in the following fora. 

R1 • ♦ XXX.XX (Shaft angle in deg.) 

R3 ■ ♦ XXX.XX (Tima in seoonds; 

6.2.13.10 Perform the following calculations 

a. Difference between R1 displays •_(A »haft angle) 

b. Difference between R3 displays * ~ ~ - ( A time) 

“ A *■**■*; - . w — 

A tla. 

The Shaft 81w Rate shall be 17*6 ♦ 3*9 deg/sec.~ 

Trunnion Slw Rate - MED 8pecd 

6.2.13.11 Using the Optica Control Stick, drive the shaft angle back to approxi¬ 
mately aero degrees as indicated on the TPAC. Set the OPTICS MODE switch 
to sero. Waint 15 seconds. Set the OPTICS NODE switch to MAH. Set 
the OOWTRQLLER SPEED switch to NED. 

HOPE: Read 4 understand 6.2.13.12 befors proceeding. Do not bold control 
stick at upper limit for more than 20 seconds. 
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6 .2.13* 12 Push and bold th« Opftico Control stick to its upper Unit* Approximately 
t sooonrts lmtor press tho NARK pushbutton* I—sdiately 2 seconds lntor 
proos tho NARK pushbutton* Is— rtlatoly rscord tho SBKT display in R2 and 
R3* Approximately 10 soeonds oftor tho first nark, again prass tho NARK 
pushbutton and rsoord tho sou display in R2 4 R3* Tho data displayod is 
in tho following form 


4 a* R2 • XX.XXX (Trunnion LOB Anglo in dogrsos) 

^ b. R3 - XXX.XX (Tina in sooonds) 

6*2*13*13 Perform tho following oaleulations t 

a* a* Difference between R2 displays • Trunnion Anglo) 

b. Difference botsoon R3 displays * Tins) 

*« ** ATnanlcigl* . _ ._«. g ./ MO 

A Time 

Tho Trunnion slov rato shall ho 0*90 ♦ 0.18 deg/see. 

Shaft Blow Rato - MBD 8 pood 

6.2.13.1k Sot tho OPTICS NODI switch to ZKRO. Unit 15 sooonds. Sot tho OPTICS 
NODI svithh to NAK. 

VOTls Road 4 understand 6*2*13.15 before pxoeooding* Do not hold 
eontrol stiefc at rigit Unit for nors than 20 sooonds* 

6.2*13.15 Tush sad hold tha Option Control Stick to its rigit linit. A ppro n in a toly 
2 sooonds lator prsss tho NARK pushbutton. Inssdiatoly rsoord tho DSKX 
display in R1 and R3* Approximately 10 soeonds after tho first nark, 
again prsss tho MARK pushbutton and rscord tho nev display in R1 and R3* 

Tho data displayed is in tho following form 

n. R1 • ♦ XXX.XX (Shaft Anglo in do g rs o s) 
b. R3 • ±. XXX.XX (Tine in sooonds) 

6.2.13.16 Perform tho following oaleulations 

a. Difference between Rl displays • — —— ( A Rbaft Anglo) 

b. Difference between R3 displays ■ ZZZ*ZZ * A Tins) 

«• A 8 hm An«l. M 

A Tins 

Tho Shaft Slov Rato shall be 1.80 ♦ O .36 dsg/soo. 

Trunnion Slov Rato - L0 Speed 
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6.1. 13 .IT Set the OPTICS mat switch to HERO. Welt 15 seconds. Set the OPTICS 
NODI evlteh to MAX. Set the CONTROLLER 8 FEED evlteh to LO. 

■0TBt Deed end understand 6.2.13.18 before proceeding. Do not hold 
control etlek at upper Unit for More then 30 seconds. 


6.2.13.18 Push and hold the Optics Control etlek t* lte upper Unit. Approximately 
2 second* later preee the MARK puehbutton. Immediately record the DBKI 
display In R2 and R3. Approximately 10 eeeonde after the fivt nark, 
again preee the MARK puehbutton and record the nav display in R2 and R3. 
The data displayed 1* In the following fora: 

a. R2 ■ XX.XXX (Trunnion LOS Angle In degreee) 

b. R3 - XXX.XX (Time in eeoonda) 


6.2.13.19 Perforn the folloving ealeulatione 


a. 

b. 
o. 


Difference betveen R 2 display* • XX.XXX ( A Trunnion Angle) 
Difference betveen R3 displays » XXX.XX ( A Tine) 


A Trunnion Angle 
A Tina 


de^eee 


The Trunnion Slav Rate shall be 0.10 + 0.02 lessee. 


Shaft Slav Rate - LO Speed 

6.2.13.20 Sat the OPTICS MODS sviteh to ZERO. Wait 15 eeeonde. Set the OPTICS 
mat t^Ltdh to MAH. 

■0TB: Read and understand 6.2.13.21 before proceeding. Do not hold 
oontrol stick at rlrftt Unit for more than 20 eeeonde. 

6.2.13.21 Push and hold the Optic* Control etlek to its rigit Unit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the D 6 KI 
display in R1 and R3- Approximately 10 seconds after the first nark, 
A O *** press the MARK pushbutton and record the nav display in R1 and R3* 
The lata displayed is in the "folloving form: 

' a. R1 • XXX.XX (Shaft Angle In degrees) 

b. R3 » XXX.XX (Tine in seconds) 

6.2.13.22 Perform the following calculations: 

a. Difference betveen R1 displays • _ _ _ • _ _( A Sh*** Angle) 

b. Difference betveen R3 displays * Tine) 

# * 

A Tim 


The Shaft Slav Rate shall be 0.20 + 0.0k deg/sea. 
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6.2.14 Stabilization Loop Step Response Test 

6.2.14.1 Proceed with this teet if the Operate Power Oh Test of 6.2.3 hss been 
performed and system operation has not been interrupted. If system 
operation has been Interrupted, perform the Turn On Procedure of 

6 .2.5.2 before proceeding. Ihsure that the Carry-on Cn— nil Stimuli 
Chit, Model Bo. 0.4-200, is installed and connected. 

6.2.14.2 Inter VHIB 36 into Kl48. Press the Bra pushbutton, then the BIRCH 
RESET pushbutton. 

6.2.14.3 Inner Qlnbal Response Test 

6.2.14.4.1 Biter code 2032000000 in C- 8 TART Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CO 2117 20A SERVO ERROR on 4A1-A3-CR1. 

6*2.14.4.2 Biter VERB 4l BOUB 20 into EL48. Press EHTKR pushbutton. 

6.2.14.4.3 Biter 400000 into El48 three tines, press EJTTER after each entry. 

Malt 30 seconds. 

6.2.14.4.4 Bxter VERB 42 into D.48. Press EFEER. 

6.2.14.4 .5 Enter 400000 into 0.48 three tines. Press EWER after each entry. 

Veit 90 seconds. 

6 J 2 . .14.4 JS Enter 1000 into 4A2-A6-R155 • H* top part of the switch shall be 

illuminated. Ihsure that no other function switches on 4A2-A6-R155 
* are illuminated. 

6.2 .14 *4.7 Frees XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
10 stabilization loop. 

CAUTIDV: If the transient caused ty the step input does not die out 
within 13 seconds, r emove the DAJ OPERATE power by setting the o/l 
POWER DAJ switch on the USB lighting Control Panel to OFF. 

6 JZ .14.4 *8 Bet up Analog Recorder 4A1-A3 using a chart spaed of 100 na/sec. 

6 J 2 . .14.4 .9 Biter 0000 into 4A2-A6-R155; the top part of switch should be 

extinguished. Insure that no other function switches on 4A2-A6-R155 
are Illuminated• Start analog recorder. Press the XEQ/SEAL push¬ 
button to move the step input to the 10 Stabilisation Loop. Tbs 
bottom part of switch shall be extinguished. 

6^.14.4.10 After the transient hss died out, stop the analog racoNhr. Record 

the loop response tine tpr measuring the tine interval be t wee n removing 
the step (initial disturbance) end the peak of the first overshoot, 
m addition, record the total mmler of overshoots. 
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6.2.14.4*10*1 9» inner glnbal stabilisation loop rtipooH tine shall ho loss 

than 0.1 seconds. 

6.2.14.4.10.2 Bio maxima mmber of ovorshoots oa tho IOA Servo E rror signals 
shall ho two* 

6.2.14.5 Middle (Mahal Besponso Test 

6.2.14.5.1 Alter code 2006000000 into 0-START M0DUI2 4A1-A5-C156. Frees the 
XKQ/SEAL pushbutton to up 0G 2147 NOA SERVO ERROR on 4A1-A3-CH1 • 

6.2.14.5.2 Alter VERB 4l MOW 20 Into Kl46. Press EHBt. 

6.2.14.5.3 Aster *00000 into H48 throe tlass. Press OTER after each entry. 

Wait 30 seconds. 

6.2.14.5.4 Alter VHtB 42 into EL48. Press ERTER. 

6.2.14.5.5 Enter *00000 into H46 three tines. Press ERBt after each entry. 

Veit 90 seconds• 

6*2.14.5.6 Enter 0100 into 4A2-A6-R155. Bie top part of switch shall he 

illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuninated. 

6.2.14.5.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter e DC step into the 
MG Stabilisation Loop. 

, CAUTIOH: Zf the transient caused by the step input does not die within 
15 seconds, res o w the BV OPERATE power by setting the G/l POWER IMG 
switch on the LBB Lighting Control ifcnel to OPT. 

6.2.14.5.8 Set up Analog Recorder 4A1-A3 using e chart speed of 100 aa/sec. 

6.2.14.5.9 Enter 0000 into 4A2-BS-R155. The top pert of the switch shall he 
extinguished. Insure that no other function twitches on 4A2-A6-R155 
are lllissinated. Start analog recorder. Press XE^/SEAL pushbutton 
to renove the step input to the MG stabilisation loop. 

6^.14.5.10 After the transients hare died out, stop the analog recorder. Record 
the loop response tine by Measuring the tine interval between removing 
the step (initial disturbance) and the peak of the first overshoot. 

In addition, record the total number of overshoots. 

6.2.14.5.10.1 The middle glnbal stabilisation loop response time shall be leas 
than 0.2 seconds. 

6.2.14.5.10.2 The maximal number of overshoots on the NOA Servo Error signals 
shall be two. 
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6.2.14.7.2 Eater 400000 late E.48. Pwii the USER puahbuttea. 

6.2.U4.7.3 Eater 400000 late El48. Press thailBHro.fmihbufctam. 

6.2.14.7.4 fetor 400000 lafco EL48. Prsss the ENH® puahbuttea. 

6.2.19 XRI0 Seale factor Tost 

6.2.19.1 Proceed with this tost If tho Operate Power On Tost of 6.2.3 Nr the 
Turn On Procedure Nf 6 .2.5.2 has beo» performed aad system e peret loa 
has aet boom iaterrupted. If system eporatioa has boom lmfcorrqptod, 
perform 6 . 2 . 5.2 bofort preceediag. 

6.2.15.2 Verify that tho DCJ 0P1RAT* power has boom sppliod for a Nl m lmv ai of 
1 hour, aad that at least 1 hour has elapsed siaee malm# of the 
Global frletlea Toot, 6.2.7. 

6.2.19.3 Sot tho Aaalof Recorder* to aoalter tho falloirlaf olgaalot 

a. 00 2117 SERVO ERROR 

b. 0G 2147 m SERVO ERROR 

e. CO 2177 00 SERVO ERROR 
d. CO 2120 10 TM CURRENT 
a. CO 2150 m TM CURRENT 

f. 00 2l80 00 TM CURRENT 

6.2.15.3.1 Start tho aaalog recorder chart drive us lag a ohart «eod of 1 v/aoe. 
■ recorder rua far tho daratloN of 6.2.15* 

6.2.15.4 later VERB 57 l*to ML48. Preaa tho ENTER paehbuttea. 

6.2.15.5 fetor 00005 late BL48. Presa tha ENTER puahbuttea. 

6.2.19.6 VERB 06 NOUH 61 ahall flaah am CRT aad tho fellowlag displayediia R1 
aad R2s 

R1 - 4XXXXX (seme Bav. Base aalauth) 

R2 - 4 xxxxz (seme test alto latitude! sea Table I) 
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6 J2 .15.7 If the valves displayed In 11 and 12 art correct, p r oceed vith test, if 
not perform the following sequences 

a. Vo correct 11, on the K-start enter VERB 21, press BTBR pushbutton, 

±xxx.xx, press II'IIR (Ittt.xx Is correct nav. base aslmuth). 

b. 1b correct 12, on the K-start enter VERB 22, press XRTHl pushbutton, 

-hot.xxx, press KRTBR (Obtain correct site latitude from Table I). 


Thble I 


Site 

TOT 

NBC 

mha 


latitude 

«33T.5BT 

•*29-556 

426.316 


6.2.15.8 Verify the correct displays on COT 11 end R2, then on the K-start enter 
VERB 33 and press UTTER pushbutton* 

6.2.15.9 VERB 21 mm 30 shall flash on the CRT, requesting a load of the test 
number* 

Biter the desired test masher from Table I and press the W2R pushbutton* 
Table X* Tbst limbers and Positions for IRIG Vests 


vast 

limber 

400001 

400002 

400003 

-00001 

-00002 

-00003 


Qjrro Being Tasted and 
Direction of Torque 

tx 

4Y 

4Z 

-X 

-I 

-z 


BOTE: If all gyroa are being tested, the test must be repeated once for 
each Vest limber in Table I in the sequence listed. If only one gyro 
is being tested, the test need only be repeated far the two applicable 
Vest lumbers • 
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6 . 2 . 15.10 After 160 seconds VERB 06 NDUN 66 shall flmshloa the CRT. Record 
the value displayed la register R1 for the appropriate That Number 
In Table 2. The data displayed la the Scale Phctor error la parte 
per million. The reco r de d Saale Factor error shall aot exceed 
±1750 PPM. 



Ihbla 2 . Dtapla 

y of Test ferameters 

Test 

Number 

Symbol 

Display in R1 

-00001 

H 

txxxxx 

+00001 

txxxxx 

-00002 

Kr 

txxxxx 

+00002 

«I 

txxxxx 

-^0003 


txxxxx 

+00003 

txxxxx 


6.2.15.11 Alter VERB 33 into Il48. Press the ENTER pushbutton. 

6.2.15.12 Repeat 6.2.15.8 through 6.2.15.10 until all Test Numbers la Thble I 
have been utilized. 

6.2.15.13 Enter VERB 3* Into Kl48. Press the ENTER pushbutton. 

6.2.15.13.1 After completion of all test numbers, stop the analog recorders. 

6.2.15.1^ Aster VERB 40 NOUN 20 la KlVd. Press the ENTER pushbutton. 

6.2.15.1V.1 . Alter VERB Vl NOUN 20 into KlV8. Press the UTTER pushbutton. 

6.2.15.14.2 Alter +00000 Into Kl^d three time, pressing the ENTER pushbutton 
after each entry. 

6.2.16 DAJ Performance Test 

6.2.16.1 Proceed with this test if the Operate Power On Test of 6.2.3 or the 

Turn On Procedure of 6.2.5.2 has been completed and system operation 

has not been Interrupted. If the system operation has been 
interrupted, perform Turn On Procedure of 6 .2. 5 .2 before proceeding 
with this test. 

6.2.16.2 Enter VERB 01 NOUN 10 Into KlV8. Press the ENTER pushbutton. 

Record R1 - AAAAA and the time of day. 

6.2.16.3 Enter VERB 21 NOUN 02 Into KlV8. Press the ENTER pushbutton. Enter 
01300 Into £LVd. Press ENTER. Alter AAAAA Into Kl48. Press ENTER. 

6.2.16.4 Enter VERB 06 NOUN 02 Into Kl48. Press ENTER. Alter 01300 Into 
Kl48. Press ENTER. Record R1 - BBBBB. 


FORM MIS1-M-X 




ID 1002325 


Page 81 


NORTH AMERICAN AVIATION. INC. 

SPACK and INFORMATION SY8TBM8 DIVISION 

1«S14 IAKIWOOD IIVO.OOWNIV. CALIFORNIA 


COOK IDENT. MO. 039SS 


KEVISIOH LETTER 


I I I I 1 I 


6.2. 16.5 Perform the following calculations: 

** RI ■ CCCC.C (hrs. in high order sceler channel 3) 

b. 23.3 - CCC.C - DDDDD Hrs. 

o. Add DDDDD to tine of day recorded la step 1. 

Do lot eater any of the PIPA scale factor tests vithin -0.2 hours of 
the tlae of day calculated la step 6 . 2 .l 6 * 5 c. Uxls is the tine at 
which the high order scaler, channel 3* will overflow. If a PIPA 
scale factor test is being performed at this tlae, unacceptable 
test results vill occur. 


6.2. ^ 6.6 Varfiy that the IMJ Operate Power has been applied for at least oae hour 


6.2.16.7 


6.2.16.7.1 


6.2.16.7*2 


6.2.16.7.3 


6.2.16.7** 


6.2.16.7.3 


Test Initiation. 

Inter VERB 57 into Kl* 8 . frees the ENTER pushbutton. 

Biter 00001 into 1QA8. Press the ENTER pushbutton. 

VWB 06 NDUI 66 shall appear flashing on CRT and vill contain the 
following infomation: 

11 ■ xxx.xx (Sons IB Azinuth) 

12 • xx.xxx (Sons Test Site latitude) 

Insure that Rl - Correct IB Azinuth and R2 ■ Present Test Site 
latitude from Table XX. 

If 111 does not contain the correct IB Azinuth, enter the following 
sequence into Kl*d. 

a. VERB 21, ENTER 

b. +juauxx, ENTER (where mm is the IB Azinuth) 

If R2 does not contain present Test Site latitude enter the following 
sequence into K 1 U 8 : 

a. VBtB 22, ENTBt _ 

b. Proper Data from Table XX, ENTER 


Table XX 


6 . 2 . 16 . 7.6 


6.2.16.7.7 




Location 
ItAA 
MSC 

MILA 

Enter VERB 33 into KX^Q. Press ENTER pushbutton. 

VERB 06 NOUN 66 shall appear flashing on CRT. Verify that the . 
following values appear on CRT. 

Rl » 400900 R3 - 400001 

R 2 - 400000 


Latitude 

4 - 33.921 

^.556 

+28.516 
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6.2.X6.7.8 If the content* of R1 on the CRT are not +00900, enter the following 
sequence into 1Q*8. 

a. VERB 21, ENTER 

b. +00900, ENTER 

6.2.16.7.9 If the contents of R3 on the CRT are not +00000, enter the following 
sequence into £1*8: 

a. VERB 22, ENTER 

b. +00000, ENTER 

6.2.16.7.10 If the contents of R3 on the CRT are not +00001, enter the following 
sequence into £1*8: 

a. VERB R3> OTTER 

b. +00001, BITTER 

6.2.16.7.11 Verify correct display in Rl, R2, and R3« Biter VERB 33 into £1*8. 
Press the ENTER pushbutton. 

6.2.16.7.12 After approximately 17 nlnutes, VHtB 06 NOUN 66 shall appear flashing 
on the CRT. Record the value on CRT for R2 on the calculation sheet. 

6.2.16.7.13 Biter VERB 33 into £1*8. Press the ENTER pushbutton. 

6.2.16.7.1* After approximately 90 see, VERB 06, NOUN 66 shall appear flashing 

on the CRT. Record the value on CRT for Rl and R2 on the calculation 
sheet. 

6.2.16.7.15 Biter VERB 3* into £1*8. Press the BITTER pushbutton. 

6.2.16.7.16 Repeat steps 6.2.16.3.7 through 6.2.16.3.1*, substituting position 
number +00002 in R3. 

6.2.16.7.17 Biter VERB 33 into £1*8. Press BITTER pushbutton. 

6.2.16.7.1B After approximately 67 minutes, VERB 06 ROUE 66 shall appear flashing 
on the CRT. Record the value on CRT for R2 on the calculation sheet. 

6.2.16.7.19 Repeat steps 6.2.16.3.6 through 6.2.16.3.1*, substituting position 
number +00003 in R3* 

6.2.16.7.20 Repeat steps 6.2.16.3.15 through 6.2.16.3.18, substituting position 
number. +0000* in R3* 

6.2.16.7.21 Biter VERB 33 into £1*8. Press BITTER pushbutton. 
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6.2.16.7.22 


6.2.16.7.23 


6.2.16.7.24 


6.2.16.7.23 


6.2.16.7.26 


6.2.16.7.27 


6.2.16.7.28 


6.2.16.7.29 


6.2.16.8 


6.2.16.9 


VERB 06 NOUN 66 shtll flash or tbs CRT. Verify tbs following data 
is also displayed or ths CRT. 

a. R1 - 400900 

b. R2 • -KXXXX) 

e. R3 • 400005 

If data is incorrect perfora steps 6.2.16.3.8 thru 6.2.16.3*10 

entering tbs correct data. Enter VERB 33 into Kl48. Press JOTTER 
pushbutton. 

The PROGRAM ALARM and GIMBAL LOCK status lights shall be illuninated 
on the DSKY. 

Press the RESET pushbutton. The Program Alans lamp shall extinguish. 
In approximately 90 sec, VERB 06 ROUE 66 shall appear flashing on 
the CRT. Record the data displayed in R1 and R2 on the CRT. 

Alter VfftB 34 into Xl48. Press ENTER pushbutton. Repeat stepe 
6.2.16.3.22 thru 6.2.16.3.23 subetltuting position no. 400006. 

Alter VERB 34 into Ki.48. Press the ENTER pushbutton. VERB 06 
HOUR 66 shall flash on the CRT. Verify the following data is also 
displayed or the CRT. 

a. R1 - 400900 

b. R2 - 400000 

o. R3 - 400007 

If the data is incorrect perfons steps 6.2.16.3.6 thru 6.2.16.3.10 
entering the correct data. 

Enter VERB 33 into 10.48. Press ENTER pushbutton. The GIMBAL LOCK 
status lamp shall extinguish. In approximately 17 minutes VERB 06 
NOUN 66 shall flash on the CRT. Record the data displayed in R2 
of the CRT. 

Repeat steps 6.2.16.3.25 and 6.2.16.3.26 substituting position no. 
400008 in R3. 

Repeat steps 6.2.16.3.25 and 6.2.16.3.26 substituting position no. 
400009 in R3* 

Repeat steps 6.2.16.3.25 and 6.2.16.3.26 substituting position no. 
400010 in R3* 

To terminate the IMU Performance Test, enter VERB 36 into Kl48. Press 
ENTER pushbutton. 

Enter the following sequence in Kl48. 

a. VERB 40 NOUN 20, ENTER 

b. VERB 41 NOUN 20, ENTER 

c. 400000, ENTER * 

d. 400000, ENTER 

e. 400000, ENTER 




FONM MII1-H-I HSV. 





ID 100232$ 


Ftp 8* 


NORTH AMERICAN AVIATION. INC. 

•PACK and INFORMATION SY8TBM8 DIVISION 

11314 LAKEWOOD ILVO. OOWNEV. CALIFORNIA 

COOK IOCMT. NO. 03953 


6a2.1S.i 10 CalxmlAtloai 


Position So. Aa 
Displayed la 13 


Quantity Being Measured 


+KBOT 
♦X FIFA 0 

♦MHDZ 
-X PIPA 0 
-■BEK 4 ADIAX 

-■BEK 
+Z FIFA 0 

•HBOT 4 AD6RAX 
-Z FIFA 0 
♦■B UL ♦ ADIAZ 

♦ X FIFA 0 


-1BEK 4 .707 AD3RAX 


•707 (-H3S - IBDT) 4 .3 (ADIAZ - ADIAX) 
4.5 (AEBRAX 4 ADSRAZ) 


-TOZ 4 .707 ADSRAZ 

•707 (HBDT - IHDX) 4 .5 (ADIAX - ADIAX) 
4.5 (ADSRAX) 
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6.2.16.10.1 

Measured 

Values 






Line 

Position Ho. 

Step Ho. 

Parameter 

Recorded Value! 

6.2.16.10.1.1 

1 

+00001 

6.2.16.7.12 

+NBDY 

R2 


6.2.16.10.1.2 

2 

+00001 

6.2.16.7*14 

+XPIPAG 

R1 • R2 


6.2.16.10.1.3 

3 

+00002 

6.2.16.7.12 

+NBDZ 

R2 


6.2.16.10.1.4 

4 

+00002 

6.2.16.7*14 

-XPIPA0 

R1 • R2 


6.2.16.10.1.5 

5 

+00002 

6.2.16.7.18 

-HGDX + 

ADIAX 

R2 


6.2.16.10.1.6 

6 

+00003 

6.2.16.7*12 

-NBDX 

R2 


6.2.16.10.1.7 

7 

+00003 

6.2.16.7*14 

+ZPIPA0 

R1 • R2 


6.2.16.10.1.6 

• 8 

+00004 

6.2.16.7.12 

+NBDY +• 

ADSRAY 

R2 


6.2.16.10.1.9 

9 

+00004 

6.2.16.7.14 

-ZPIPAG 

R1 • R2 


6.2.16.10.1.10 

10 

+00004 

6.2.16.7.18 

+NBDZ ♦ 

ADIAZ 

R2 


6.2.16.10.1.11 

11 

+00005 

6.2.16.7.23 

+YPIPA0 

B1 • R2 


6.2.16.10.1.12 

12 

400006 

6.2.16.7.23 

-YPIPAO 

R1 • R2 


6.2.16.10.1.13 

13 

+00007 

6.2.16.7.26 

-NBDX + 
•707ADSRAX 

R2 


6.2.16.10.1.14 

14 

+00008 

6.2.16.7.26 

.707 (-NBDZ- 

HBDY) + .5 (ADIAZ-ADIAY) 
+.5 (rDSRAY + ADSRAZ) 

R2 

6.2.16.10.1.15 

15 

+00009 

6.2.16.7*26 

-NBDZ + 

.707 ADSRAZ 

R2 


6.2.16.10.1.16 

16 

+00010 

6.2.16.7.26 

•707(NBDY - 


R2 


NBDX) + .5 (ADIAY - 
ADIAX) + .5 ADSRAX 
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6.2.l6.10*2 Coaputo the average 0 for each FIPA us lag the roeordod values 

1 a 6.2.16.6.1 

a. For XPIPAj 0 X - lias 2 - lime k - 


b. fOr YPZPA, 0 y i 


11 - lias 12 . 


a. FOr a>XP4, 0 # ■ llao 7 - llao 9 * 


6.2.16.10.«3 Compute the PIPA seal# factor frssi tho values obtalaod la 

6.2.16.6.2 aid tho value of loeal gravity obtalaod frsa 
Table XXII ao follows i 

a. h x - 5185 (local g) • 

o* 


(local gj m 


6.2.16^Zj 0.3^1 Tho PIPA aealo factor shall bo 5*85000 ♦ 0.0023b aa/sec/pulse. 
Table nil. Loeal Gravity Requlroaoats 

2 

Lscatloa Loeal Oravlty (ca/sec ) 
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6.2.16*10.* Canute the PIPA bias Taints using the Taints obtained la 
6.2.16.6.2 as fsllsvst 

a. bg ■ list 2 ♦ lime * • 


b. b„ - lias 11 ♦ lias 12 - 
7 2 


6.2.16.10.*.! Tba PIPA bias Taints shall net exceed 0.50 cm/w^T 


6.2.16.10.5 


Calculate HBD, ADSRA. ADIA us lag the Taints obtained la 
6.2.16.6.2. 

a. 1BDX - -(line 6) • 

HBDY ■ line 1 - 
XBDZ - ♦ (Hat 3) - 

b. ADSRAX » (line 13 - line 6) 

•jof 

ADSRAX - lias 6 - line 1 
ADSRAZ - ♦line 15 ♦ line 3 


c. ADIAX - line 5 - line 6 

ADIAX - line 16 - .707(¥Bm - KBDX) 


(ADSRAX - ADIAX) 


ADIAZ - llat 10 - line 3 

6.2.16.10.5*1 Obtain the fallowing Taints fraa the lates perfeznaaoe ef JDC 12217 

at AC Electronics. 

a. HBDX ■ ____ 

XHDX ■ ^nem 
XBDZ - ___ 

b. ADSRAX ■ n eru 

ADSRAX -_asru 

ADSiAZ -_atm 


e. ADIAX * 

ADIAX - 
ADIAZ < 
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6.2.17 

6.2.17.1 


6.2.17.2 


6.2.17.3 


6.2.17> 


6.2.17.5 

6.2.17.6 


SXT-HB-IMJ Pina Alignment Tost 

Proceed with this test If tbs Operate Power On Test 6.2.3 has been 
completed end system operation has not been interrupted. If systea 
operation has been interrupted, perform the Turn On Procedure of 
6 . 2 . 5 . 2 . 

Prior to performing this test, the GUI Installation Qualification 
fixture shall be installed on the supporting fixture and adjusted 
to permit proper operation of the GUI optics. The azimuth supplied 
by the asimuiu autoset (Optical Reference Ho. 1) shall be known to 
± 30 minutes of arc. 

HOTS: The GUV shall have had OPERATE power applied for a minimum* 

of 1 hour. 

Enter VERB 01 HOUR 10 into Kll*8 Press the ENTER pushbutton. Record 
R1 - AAAAA and the time of day. 

Enter VERB 21 NOUN 02 into KlU8 press the ENTER pushbutton. Enter 
AAAAA into UA8. Press ENTER. 

Enter VERB 06, HOUR 02 into Kl46. Press ENTER. Alter 01300 into 
Kl48. Press ENTER. Record R1 ■ BBBBB. 

Perform the following calculations: 

R1 ( BBBB ^* , cCCC.C (Hrs. in high order scaler channel 3) 


b. 23.3 - CCOC.C - DDDDD Hrs. 

c. Add DDDDD to time of day recorded in step 1. 

DO ROT enter any of the PI PA misalignment tests within -0.2 hours of 
the time of day calculated in step 6.2.16.5c. Ibis is the time at 
which the high order scaler, channel 3* will overflow. If a FIPA 
misalignment test is being performed at this time, unacceptable test 
results will occur. 

6.2.17.7 Alter the following sequence into the Lower Equipment Bay (LZB) 

DSKY. 

a. VERB 1*1 NOUN 20 ENTER 

b. -*00000, ENTER 

C. -*00000, ENTER 

d. -*00000, ENTER 

6.2.17.8 On the GUV Indicator Control Rtnel set the following switches 
to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to LO 

d. OPTICS MODE to ZERO 
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6.2.17.9 Initiate the taat by entering the following sequence into the 

LEB DSKY. 


6.2.17.10 


6.2.17.11 


a. VERB 57i ENTER 

b. 00003, ENTER 

Observe VERB 06 NOUN 66 flashing on tha DSKY. The following data 
is displayed in R1 and R2 on tha DSKY. 

a. R1 - >13500 

b. R2 • +xx.xxx (Site Latitude fron Table I) 

Table 1 

That Site Latitude 

EM >33*922 

MILA >26.516 

NBC +29.556 

If tha data displayed is correct enter VERB 33 ENTER into the DSKY. 
If the value displayed is other than >13500 in R1 and the correct 
Site latitude in R2, correct the data by entering the following 
sequence into the DSKY. 


a. VERB 21, ENTER 

b. >13500, ENTER 
e. VERB 22, ENTER 

• d. +xx.xxx, ENTER (+xx.xxx - Site Latitude fron Table I) 
a. VERB 33# ENTER 

6.2.17.12 Observe VERB 21 NOUN 30 flashing on the DSKY. Enter the following 
sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 

C. +00001, ENTER 

6.2.17.13 Observe VERB 06 NOUN 66 flashing on the DSKY. The following data 
shall be displayed in Rl, R2 and R3« 

a. Rl - +xxx.xx (Ym Azlnuth) 

b. R2 * txx.xxx (Y m Elevation) 

c. R3 ■ 00001 
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6 . 2 . 17 . 1 ^ 


6.2.17.15 


6.2.17*16 


6.2.17.17 


6.2.17.18 


6.2.17.19 


6.2.17.20 


If the data displayed is correct sat tr IM 33 ElfTHl into the DSKY. 
If R1 and R2 do not contain the corre I axinuth and elevation, 
oorrect the data by entering the following sequence into the DSKY. 

a. VERB 24, UTTER _ 

b. +xxx.xx ± 002.00 degrees, UTTER (Y—. axinuth) 

o. +xx.xxx i 02.000 degrees, ENTER (Yjf elevation) 

d. VERB 33, ENTER 

Observe VHtB 06 ROUE 66 flashing on the DSKY. The following 
data shall be displayed in Rl, R2 and R3. 

a. Rl • +xxx.xx (Zl_ Axinuth) 

b. R2 ■ ± xx.xxx (ZLl Elevation) 

c. R3 - 00002 

If the data displayed is correct enter VERB 33 EITTER into the DSKY. 
If Rl and R2 do not contain the correct Zgg axinuth and elevation, 
oorrect the data by entering the following sequence into the DSKY. 

a. VERB 24, EITTER 

b. +xxx.xx i 002.00 degrees, ENTER (Z^ Axinuth) 

c. +xx»xxx ± 02.000 degrees, ENTER (zjl elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 6l flashing on the DSKY. .The following data 
shall be displayed in Rl, R2 and R3* 

a. Rl • +xxx.xx (Target 1 Axinuth) 

b. R2 • txx.xxx (Target 1 Elevation) 

c. R3 • 00001 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. 
If Rl and R2 do not contain the correct axinuth and elevation for 
Target 1, oorrect the data by entering the following sequence into 
the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx t 000.10 degrees, EITTER (Target 1 Axinuth) 

c. ixx.xxx ± 00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 6l flashing on the DSKY. The following data 
shall he displayed in Rl, R2 and R3« 

a. Rl ■ +xxx.xx (Targat 2 Axinuth) 

b. R2 ■ ixx.xxx (Target 2 Elevation) 

c. R3 * 00002 

If the data displayed is correct enter VERB 33 EJTTH? into the DSKY 
If Rl and R2 do not contain the correct azimuth and elevation for 
Target 2, correct the data by entering the following sequence into 
the DSKY. 
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A. VERB 2k, ENTER 

b. txzx.xz ♦ 000.10 degrees, ENTER (Target 2 Aslauth) 
o. +xx.xxx ♦ 00.010 degrees, ENTER (Target 2 Elavutiea) 

4 . Verb 33,"e»ebr 

6.2.17.21 fee* VERB 91 NOUN 30 flashes ea the DSKT set the OPTICS MOM 

switch ea the GUI Iadloater Ceatzel Paael te CMC. The CM? 
will allga the SXT te the Target 1 pesltlea. iftiea the 
allgasemt is eesqplete as ebserred by as further aoraeat 
ef the Telescepe Psael Aagle Ousters (TPAC), set the OPTICS 
NODE svlteh te MANUAL. 


6.2.17.22 


6.2.17.23 


Us lag the Optles Head Ceatreller, allga the SQff StLOS with 
Target 1 sad press the MARK pushbuttea. If satisfied that 
the MARK was geed press tbs ENTER pushbuttea. If ast 
satisfied with MARK press the MARK REJECT pushbuttea sad 
repeat this step. 

fees VERB 51 NOUN 30 flashes ea the DSKT set the OPTICS MODI 
svlteh te CMC. The CMC will allga the SXT te the Target 2 
pesltlea. iftiea allgaseat Is oeqplete as ebserred by as 
further —raseat ef the TPAC, set the OPTICS mm svlteh te 


6.2.17.2b 


6.2.17.25 


6.2.17.26 


Uslag the Optles Head Cestrsller, allga the SXT StLOS vith 
Target 2 sad press the MARK pushbuttea. If satisfied that the 
MARK was geed press the ENTER pushbuttea. If set satisfied 
vith the MARK press the MARK REJECT pushbuttea sad repeat 
this stsp. 

Repeat steps 6.2.17.17 threugh 6.2.17.20. 

Ia appraxlaately 7 ajautes VERB 06 NOUN 66 shall flash ea the 
DSKI sad the test results Shall be displayed. R1 aadR2 ea the 
DSKI shall display the aisallgsaeat ef eae ef the herlzeatal 
PIPA's la are seeeads (R1 - vhele, R2 - fraetleaal). Rscerd 
R1 sad R2. (See Table II far PIPA displayed). 

Ester VERB 33 ENTER lata the DSKI. Iftiea VERB 06 NOUN 66 flashes 
R1 aad R2 ea the DSKI shall display the aisallgsaeat ef the 
seeaad herlsaatal PIPA la axe seeeads (R1 whale, R2 fraetleaal). 
(See Table U far PIPA displayed.) Reeerd R1 sad R2. 


6.2.17.27 
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A* +00000, SiKEER 


6.2.17.31 

6.2.17.31.1 

6.2.17.31.2 


Table n. Display Comditioae at Test Coupletioa 
Poei- SM Oriestatloa 


tloa 

XSN 

y at 

Zm 

1 

UP 

Stf 

az 

2 

SB 

sw 

m 

3 * 

S 

w 

a v 

• Poeitioa 3 Is art 

. eeasideratieas. 

rum la 


6.2.17.22 6.2.17*23 
T P1PA about Z PIPA Z F2PA. Abes* X P1PA 
X PIPA abort T PIPA X PIPA abort X PIPA 
X PIPA abort Z PIPA Z PIPA about X PIPA 


Cal eul at leas 

a. TPIPA abort Z aleaUcMoat - ( ) R1 . R2 

b. ZPIPA abort X ■Iwsllgs—at * ( 1 R1 T r£ 

a. XPIPA about X aisali&saeat - ( ) R1 . Rg 

A. IPIPA about X aisaligaueat - ( ) R1 7 rS 

Bator the latost values from 6.2.16 DC Perfoimaace Test. 


a. 

X PIPA bias - 

_ ea/sec 2 


b. 

X PIPA bias - 

_ ca/seCg 


0. 

Z PIPA bias - 

^ sa/soc- 


A. 

e* - 210 (X PIPA bias) - 


are 

0. 

■ 210 (Y PIPA bias) - 


are 

f. 

0. - 210 (Z PIPA bias) - ““ 


are 
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6.2.17.H.3 

a. T PIPA about £ alaaUc—aat (Bias earrsctsd) • 

6.2*17.27,la • ■ . arc aaa. 

b. ' Z PIPA about I alsaUgmsat (Blaa corrected) ■ 

6.2.17.27.1b - 0, • a re aae. 

a. X PIPA about T alaal Igwaaat (Blaa earraetad) * 
6.2.17.27.1 a ■ 9* • a re aae. 

d. T PIPA about X alaal Igiset (Blaa earraetad) • 
6.2.17.27.Id • Oy » . are aae. 

Iha PIPA aiaallgaaeate, axcludlag PIPA blaa, ahall aat 
exceed a 150 are aaeaada. 
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6.2.lB Ogfrwavuilai Vast 

6.2.18.1 Proceed vlth this tsst If 6.2.3 Operate Power Ob Test has 
bees ceepleted aad system eperstles has set bees lalansipted. 

If system eperstles has bees isterrupted, perfeim 6 . 2 . 5 .2, Tuza 
0a Preeedure. 

6.2.18.2 tater the fellewlag sequemee late the K-Start, presslag EKEER 
puehbuttea after each estry. 

a. VHIB 57 > JWTKR 

b. 00006, EKEK* 

6.2.18.3 System shall advaaee te Oyreca^asB, System Test asd display 
01 ea the CRT pregraa display* 

6.2.18. fc Oa the CRT Observe VERB 06, mm 6l flashlag vlth ease la u ach 

aalauth displayed la R1 - + xxx.x3c . 

6.2.18. b.l If the aslauth displayed is eerreet proceed te 6.2.18.51 if eet, 

perform the fellewlag sequescei 

a* VERB 21, Frees BITTER puahbutte* 

b. ♦xxx.xx, press EKEER pushbuttes (Cerreet L auac h Aslauth) 

6.2.18.5 After verifylag that the cerreet laaaeh azimuth is displayed 
la R1 ea the CRT, Ester VERB 33 ea the K-START ead posh the 
EKEER puehbuttea. 

6.2.18.6 Observe VERB 06 ROUE 6l flaehlag ea the CRT vlth the fellevisg 
displayed la R1 aad R2. 

a. R1 ■ 4XXZ.XZ, Ear. Base Azimuth (Z^) 

b. R2 ■ >xx.m, Site Latitude 

6.2.18.6.1 Verify the data appeariag la R1 aad R2 aad if cerreet preeeed. 

If set eerreet, perfeim the felLeviag aequeaeet 

Te eerreet Rlt 

a. VERB 21, EKEER _ 

b. +xaausx ♦ 000.50 degrees, EKEER Aslauth) 

Te eerreet R2i 

a. VERB 22, EKEER 

b. TZX.XXX, EKEER (Cerreet Site Latitude frem Table l) 
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6.2.18.7 After the cerrect data for Rl sod R2 areverified eater 
YERB 33 late tho K-Start. Press the ENTER pushbuttem. 

Oo tbs CRT sbssrrs the PROGRAM display ehmage to 05 after 
approximately 90 ascoads. After approximately 15 miautee, m 
ebserve tbs PROGRAM display ohaage to 02. 

6.2.18.8 After 120 mlmutea set the OPTICS MHX ovlteh em the Q4N 
Imdlcstsr Coatrel Pamel to ZERO. 

6.2.18.9 Ester YERB 52 late the K-Start. Proas the SHEER pushbuttem. 
Observe the PROGRAM display em the CRT ehasge to 03* 

6.2.18.10 Mies YERB 06 ROOM 6l flash em the CRT amd DSKI's, imsure that 
Rl ami R2 display Target 1 azimuth amd elevatlem. 

a. Rl - xxx.xx (Target 1 azimuth) 

b. R2 •- 400.000 (Target 1 elevatlem) 

6.2.18.U Verify the data appemrlag is Rl amd R2 amd if cerreet, proceed. 

If mot eorreet, perform the folloviag sequemoe. 

a. VERB 24, ENTER 

b. 4xxx.xx 4 000.01, ENTER (Target 1 azimuth) 
e. 400.0007 ENTER (Target 1 elevatlem) 

6.2.18.12 . After the correct read lags for Rl amd R2 are verified, ester 

VERB 33 Imto the K-Start. Press the ENTER pushbuttem. 

6.2.18.13 fees VERB 06 NOUN 6l flash em the CRT amd DSKI's, lmsure that 
Rl amd R2 display Target 2 azimuth amd elevatlem. 

a. Rl ■ 4xxx.xx (Target 2 azimuth) 

b. R2 m 400.000 (Target 2 elevatlem) 

6.2.18.14 Verify the data appearimg 1m Rl amd R2 amd if correct proceed. 
If mot correct, perform the folloviag sequemce. 

a. VERB 24, INTER 

b. 4xxx.xx 4 000.01, ENTER (Target 2 azimuth) 
e. 400.000 ,“enter (Target 2 elevatlem) 

6.2.18.15 After the eerreet readlmgs far Rlamd R2 are verified eater 
VERB 33 late the K-Start. Press the ENTER pushbuttem. 


FORM Mllt-M-I ««»■ M4 
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6*2(l3«l6 


6.2.18.17 


6.2.18.18 


6 . 2 . 18.19 


6.2.18.20 


6.2.18.21 


6 . 2 . 18.22 


On the QUI Ihdicatsr Caatrel Paasl sst the OPTICS MODE switch 
te MAI sad ths C0HTR0IUSR SEED to HI. Uslag ths Optics Hud 
CeatrsULer, drive ths SHP St IDS to ths approximate pesitiaa 
of Target 1. 

Set the COHTROUZR SPEED switch so ths O&H ladieator Csatrol 
Paasl to L0. Us lag ths Optics Haad CsatrsJLlsr, allga ths 
SXP StTOS to Targst 1 aad prsss ths NARK pushbuttsa. If 
satisflsd that ths MARK was geed, proceed. If ast satisfied 
vlth MARK, prsss ths MARK REJECT pushbuttsa aad rspsat the 
stsp. 

Set ths CORTROUER SPEED switch to HI. Uslag ths Optics Haad 
Csatrsllsr, drive ths SET St LOS to the spproxlaats posltloa 
of Target 2. 

Set ths OOHTROUER SPEED switch to ID. Usiag ths Optics Haad 
CeatrsULer, allga ths SXT SUDS ts target 2 aad prsss ths MA RK 
pushbuttsa. If satisflsd that tha MARK was good, press the EKEER 
pushbuttsa. If ast satisfied, press the MARK REJECT pushbuttsa 
sad rspsat this stsp. 

Oa the CRT sbssrvs ths ftllovlag data displayed t 

a. TERB 06 HOUR 60 

b. R1 - m.m fx gyro slsvstioa error, degress) 

e. R2 ■ Txx.xxx (Y gyrs slsvatlsa error, degrees) 

4. R3 - ♦aoc.xxx (Z gyrs azlauth error, degress) 

Record Rl, R2 sad R3. 

Srter VERB 3k late the K-Start. Press the ENTER pushbuttsa. 
Observe ths PROGRAM display sa ths CRT aad DSKX's ladicates 02. * 
Set ths OPTICS MODE switch ca the GUI ladieator Csotrsl Paasl 
to SRO. 

Rspsat steps 6.2.18.9 through 6.2.18.21 for the aoxt hour at 
ths followlag iatsrvals. 

a. 1$ alautss 

b. 30 aiautss 

o. k$ aiautss 

d. 60 aiautss 


-H-J 
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6.2,18.23 later VERB 36 lata tha X-Stark. Press th* EKEER pushbuttaa. 

6.2.18.2k Eatar VERB kl HOUR 20 labs ths K-Skart. Press khs BOR 

pushbuttsa. Eater 400000 lata ths K-Start three times. 
Press ths EVER pushbuttea aftsr saoh eatry. 


Data 

Idas 

asset 

Step Is. 

Par—star 

Recorded Value 

1 

6.2.18.20 

X Gyrs Elsvatlsa Error 

4 El degrees 

2 


X Gyrs Xlsvatlsa Errsr 

T degrees 

3 


Z Gyrs Azlauth Error 

4 R.3 dsgrsss 

k 

6.2.lB.22.a 

X Oyrs Elsvatlsa Error 

4 R.l dsgrsss 

5 


X Oyrs Elsvatlsa Errsr 

4 R.2 dsgrsss 

6 


Z Oyrs Azlauth Error 

4 R.3 dsgrsss 

7 

6.2.18.22b 

X Oyrs Elsvatlsa Error 

4 R.l dsgrsss 

8 


X Oyrs Elsvatlsa Errsr 

4 R.2 dsgrsss 

9 


Z Oyrs Azlauth Errsr 

4 R.3 dsgrsss 

10 

6.2.18.22c 

X Oyrs Elsvatlsa Errsr 

♦ R.l dsgrsss 

11 


X Oyrs Elsvatlsa Errsr 

4 R.2 dsgrsss 

12 


Z Oyrs Azlauth Error 

4 R.3 dsgrsss 

13 

6.2.18.22& 

X Oyrs Elsvatlsa Errsr 

4 R.l dsgrsss 

Ik 


X Oyrs Elsvatlsa Error 

4 R.2 dsgrsss 

15 


Z Oyrs Azlauth Error 

4 R.3 dsgrsss 
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6.2.19.26 

6.2.1B.26.1 


6.2.18.26.2 



Caleulatieus Sheet 

Beeerd the Meet reeeat values ef the fellevlag oeeffieieste 
fren 6.2.16, DfJ Perfexuaace Test. 


a. HBDX ■ f 

b. HHDI ■ T 
e. HBDZ m J 
A. ADIAZ - J 
e. ADSRAX - 


Perfent the feUenrlM calouletiees. (Cee X fwctleai 
prevlded la Table I.) 

a. D(v*rt) ■ HBDZ - ADIAZ 

»(wt) • ( )- 

b. D/ M st) ■ 8111 Aelwrth) HBDX ♦ 

Cos (Leuach Aeiouth) HBDX ♦ ASBRAX 

«• » A ' Z * P (eMt) * 206 - 26 9 61 

3600 (C* A.J 

*(yit) - < >- 


UtltudaX 


0.82905 

0.87868 

0.86993 


FORM Mlll-M-I MB' 






ID 1002325 


p*e» 100 


NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 
18314 LAKEWOOD BLVO. DOWNEY. CALIFORNIA 

COOK IDEMT. MO. 039S3 


REVISION LETTER 


1 1 1 1 1 1 r 


6.2.18.26.3 Perform the feUeviag oaleulatlems us lag the recorded data 

from 6.2.18.25 aad 6.2.18.26.2. 

a. Z Gyve azimuth srrer 2 hrs (corrected) m liae 3 - 0(v«rt) 
Z Oyre aziauth error 2 hrs (corrected) » ^ 

Corrected Z Oyre aziauth error (oerreeted) shall \>e 3.00 
♦ 0.57 degrees 


b. 


X Oyre elevetiea 
X Oyre elevatism 


(2 hr) 
(2 hr) 


liae 1 


degrees 


T Oyre elevatiea error (2 hr) - liae 2 
Y Oyre elsratlea error (2 hr) ■ 

The X aad Y Oyre elevatiea errors shall be 
0.00 + 0.03 degrees. 


A Z Gyro aziauth error (3 hr) > 
A Z Oyre aziauth error (3 hr) < 


liae 3 - liae 15 
_ degrees 


A 2 Gyro aziauth error shall bo 0.00 + 0.06 degrees. 


o. AX Gyre elevatiea 
A X Oyre elevatiea 


(3 hr) - liae 1 - liae 13 
(3 hr) ■ ' degrees 


f. A * Oyre elevatiea error (3 hr) ■ liae 2 - liae Ik 
A X Oyre elevatiea error (3 hr) ■ _______ degrees 

A X aad A Y Oyre elevatiea error shall be 0.00 + 0.03 degrees. 
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6.2.19 CMC Voltage Margin Test 

6.2.19.1 Proceed with this test If 6.2*3 Operate Power On Test has been 
completed and system operation has not been Interruped. If 
system one ration has been Interrupted, perform 6.2.5*2 Turn On 
Procedure. 


6.2.19.2 On the PSA Adapter Module set the INHIBIT VOLTA<3E FAIL switch to 
OK. 


Caution : During the performance of this test the 44 VDC CMC 
Power Supply shall not be operated at less than +2*5 VDC or 
greater than 5*2 VDC (00 1030). The +l4 VDC CMC Power 8upply 
shall not be operated at less than 46*5 VDC or greater than 
♦17-0 VDC (00 1020). 

Hote l The flashing Indication of the CMC Power Supplies on CRT 
may be disregarded for this test. The charts In Table I 
nay be used to determine approxlnate values for the "XX.X" 
values of 0-156 voltage dial settings corresponding tp 
various power supply voltages. 

6.2.19.3 Uhlts fr*154 Insert 0111. Verify and execute. 

6.2.19.4 * Insert In O-I56 ♦ XX.X001244 (Enter a value for XX.X which will 

adjust the +14 VDC Power Supply (001020) to 12.2 (+0.3, -0.0) 
VDC). Execute. Verify 001020 on the CRT. 

6.2.19.5 Insert In 0*156 + XX.X001234 (filter a value for XX.X which will 
adjust the 44 VDC Power Supply (001030) to 3-5 (+0-15* -0.0) VDC). 
Execute. Verify 001030 on the CRT. 

6.2.19*6 On X-148 press ERROR RESET 

6.2.19.7 Initiate CMC Self-Check by Inserting the following Into X-l48. 


a. VERB 21 NOUN 27, ENTER 

b. 77777# ENTER 


Walt 200 seconds. Verify RESTART lamp on DSKY Is not lighted. 


FORM MIM-N-S RCV. I 







Page 102 


NORTH AMERICAN AVIATION. INC. 

■PACK and INFORMATION 8Y8TBM8 DIVISION 
taau kAKtwooo aivo.oowNtv. California 

COOK I DENT. NO. 03953 


REVISION LETTER 


6.2.19*8 On the PSA Adapter Nodule set the INHIBIT VOLTAGE PAIL switch 

to OFF. Verify RESTART lamp on DSKI is lighted. 

6.2.19.9 On the PSA Adapter Nodule set the INHIOIT VOLTAGE PAIL switch 
to ON. Press ERROR RESET. Insert into K-148: 

a. VERB 21, NOUN 27, ENTER 

b. 77777a BITER 

6.2.19.10 Insert into 0-156 + XX.X001244 (Enter a value for XX.X which 
will adjust the +l£ VDC CMC. Power 8upply (CSG1020) to +16.4 
(0.0, *0.4) VDC). Execute. Verify 001020 on the CRT. 

6.2.19.11 Press ERROR RESET on K-l48. Wait 200 seconds. Verify RESTART 
lamp on DSKI is not lighted. 

6.2.19.12 On the PSA Adapter Nodule set the TNHTHT T VOLTAGE FAIL swlt<& 
to off. Verify RESTART lamp an the DSKI is lighted. Set the 
INHIBIT VOLTAGE PAIL switch to ON. Press ERROR RESET. Insert 
into K-148. 

a. VERB 21 NOUN 27, BITER 

b. 77777, ENTER 

6.2.19.13 Insert into 0-156 ♦ XX.X001234 (Enter a value for XX.X which 

* will adjust the +4~VDC CMC Power Supply (0G1030) to 4.6 (*K).0, 
-0.2) VDC). Execute. Verify 0G1030 on the CRT. 

6.2.19.14 Press ERROR RESET on K-148. Wait 200 seconds. Verify RESTART 
lamp on D6KI is not lighted 

6.2.19.1$ On the PSA Adapter Nodule set the INHIBIT VOLTAGE PAIL switch to 
OFF. Verify RESTART lamp on the DSKI is lighted. Set the 
INHIBIT VOLTAGE PAIL switch to on. Press ERROR RESET. Insert 
into K-148. 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

6.2.19.16 Insert into 0-156 ♦ XX.X001244 (Biter a value for XX.X which 
will adjust the +$ VDC CMC Power Supply (001020) to 12.2 
(40*3, -0.0) VDC). Execute. Verify CG1020 on the CRT. 






103 


I NUMBER 


NORTH AMERICAN AVIATION. INC. 

■PACK and INFORMATION SYSTBMB DIVISION 

12214 IANIWOOO ILVO. OOWNBV. CALI.OMNIA 

COOK IOCNT. NO. 039SS 



PACE 



6.2.19.17 Press ERROR RESET on K-1U8. Walt 200 seconds. Verify RESTART 
lamp on . the DSKY Is not lighted. 

6.2.19.18 On the PSA Adapter Nodule set the INHIBIT VOLTAGE FAIL snitch 
to OFF. Verify RESTART lamp on the D6KY is lighted. 

6.2.19.19 Into R-15*t insert 0000. Verify and execute. 

6.2.19.20 Terminate the CMC Self-Qieck by inserting into 1C-1M3: 

a. VERB 21 HOUR 27# BITER 

b. 00000# ESTES 


Press ERROR RESET on K-148. 
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6.2.21.2.8 Record CRT indications 


a. 00 2279 

b. 00 2219 

e. 00 2249 


ROLL ATT ERROR - CDU EAC OUT 
FITCH AIT ERROR - CDU DAC OUT 
YM ATT ERROR - CDU DAC OUT 


6.2.21.2.9 Insert In 1148 

a. EHTi* 

6.2.21.2.10 Observe on CRT 


▼ 33 

HOI 

Flashing 

R1 


400160 

R2 


-00160 

*3 


400160 


6.2.21.2.11 Record CRT Indications 


a. 00 2279 

b. 00 2219 
e. 00 2249 


ROLL ATT ERROR - CDU DAC OUT 
FITCH ATT ERROR - CDU DAC OUT 
TAW ATT ERROR - CDU DAC OUT 


6.2.21.2.12 Insert in K148 


6.2.21.2.13 Observe on CRT 


n. ▼ 33 

V01 

Flashily 

b. R1 


400135 

C. R2 


-00135 

d. R3 


400135 


6.2.21.2.14 Record CRT Indications 


a. 00 2279 

b. 00 2219 

c. CO 2249 


ROLL ATT ERROR • CDU DAC OUT 
PITCH ATT ERROR - CDU DAC OUT 
XAU ATT ERROR - CDU DAC OUT 


6.2.21.2.15 Insert In K148 


ENTER 


6.2.21.2.16 Observe on CRT 


a. 

b. 


d. 


▼ 33 

HOI 

Flashing 

R1 


400090 

R2 


-00090 

R3 


♦00090 
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♦16.88 *1.65 degrees 
-16.88 *1.65 degrees 
♦16.88 *1.65 degrees 


46.95 *0.69 degrees 
-6.95 t 0.69 degrees 
46.95 *0*69 degrees 


♦5.88 *0.59 degrees 
-5.88 *0.59 degrees 
♦5.88 to.59 degrees 
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6.2.21.2.1? Record CRT indications 


a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

C. 00 2249 TAW ATT ERROR - CDU DAC OUT 

6.2.21.2.16 Insert in EL48 

a. ENTER 

6.2.21.2.19 Observe on CRT 


▼ 33 

101 

Flashing 

R1 


+00000 

R2 


+00000 

R3 


-00090 


6.2.21.2.20 Record CRT indications 


a. 00 2279 

ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 

PITCH ATT ERROR - CDU DAC OUT 

e. 00 2249 

YAW ATT 

ERROR - CDU DAC OUT 

6.2.21.2.21 Insert in KL46 



a. 

BITER 


6.2.21.2.22 Observe on CRT 



*. ▼ 33 

HOI 

Flashing 

b. R1 


-00090 

c. R2 


+00090 

d. R3 


-00135 

6.2.21.2.23 Record CRT indications 


a. 00 2279 

ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 

PITCH ATT ERROR - CDU DAC OUT 

c. OG 2249 

TAW ATT ERROR - CDU DAC OUT 

6.2.21.2.24 Insert in KL48 



a. 

UTTER 


6.2.21.2.25 Observe on CRT 



•. ▼ 33 

101 

Flashing 

b. R1 

• 

-00135 

e. R2 


+00135 

d. R3 


-00160 


♦3.93 *0.39 degrees 
-3.93 *0.39 degrees 
♦3.93 to.39 degrees 


0.00 tO.19 degrees 
0.00 to.19 degrees 
-3.93 *0.39 degrees 


-3.93 *0.39 degrees 
♦3*93 *0.39 degrees 
-5.86 to.59 degrees 
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L.2.26 Record CRT Indications 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU BAG OUT 

e. 00 22*4-9 TAW ATT ERROR - CDU DAC OUT 

L.2.27 Insert In Kl48 


-5.08 to. 59 degrees 
♦5.08 to.59 degrees 
-6.95 to.69 degrees 


L.2.20 Observe on CRT 


a. T 33 

HOI 

Flashing 

b. Rl 


-00160 

e. R2 


400160 

d. R3 


-00384 


•2.29 Record CRT indications 


a. 00 2279 1 

b. 00 2219 
e. 00 2249 

.2.30 Insert in KL48 


ROLL ATT ERROR - CTO DAC OUT 
PITCH ATT ERROR - CDU DAC OUT 
IAW ATT ERROR - CDU DAC OUT 


-6.95 *0.69 degrees 
*46.95 *0.69 degrees 
-16.86 *1.65 degrees 


.2.31 Observe on CRT 


▼ 33 

b. Rl 

c. R2 

d. R3 


Flashing 

-00364 

400384 

-00385 


.2.32 Record CRT indications 

a. 00 2279 ROLL ATT ERROR - CDU BAG OUT ' 

b. CO 2219 PITCH ATT ERROR - CDU DAC OUT 

C. OG 2249 IAW ATT ERROR - CDU EAC OUT 

.2.33 Insert in 10.48 


-16.88 11.65 degrees 
♦16.88 ti.65 degrees 
-16.88 tl.65 degrees 


.2.34 Observe on CRT 


*. ▼ 33 

b. Rl 

e. R2 
d. R3 


Flashing 

-OO385 

♦OO385 

400000 
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6.2.21.2.35 Record CRT indications 


a. 00 2279 

b. 00 2219 

c. 00 2249 


ROLL ATT ERROR - CDU DAC OUT 
FITCH ATT ERROR - CIXJ DAC OUT 
XAtf ATT ERROR - CIXJ DAC OUT 


-16.86 *1.65 degrees 
♦16.88 *1.65 degrees 
0.00 *0.19 degrees 


6.2.21.2.36 Insert in Kl48 


a. T 21 101 

ENTER 

b. 02545 

ElfTER 

c. 03302 

ENT® 

d. ▼ 33 

ENTER 

Observe on CRT 

a. ▼ 33 103 

Flashing 

b. 10 ATT 

OR 

c. R1 

<*00000 approximately 

d. R2 

♦00000 approximately 

e. R3 

♦00000 approximately 
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6.2.21.3 TVC Tost 

6.2.21.3.1 The O/H Autopilot Control and SPS Ready discretes shall be 
applied to the G/H interface. 

6.2.21.3.2 Set the OPTICS MODS selector on the Indicator Control panel 
to MAR. 


6.2.21.3.3 Insert in 06 


6.2.21.3.* Observe on CRT 


a. T 01 

b. R1 
e. R3 

6.2.21.3.3 Insert in 08 
». ▼ 33 

6.2.21.3.6 Observe on CRT 

a. ▼ 01 

b. R1 

c. R3 

6.2.21.3.7 Insert in 08 


R 10 Flashing 

X7373 

00030 


EHT® 


HOIXV 10 Flashing 

37777 

00031 


a. V 33 ENTER 

6.2.21.3.8 Observe on CRT 


a. Y 33 R 03 Flashing 

b. R1 400385 

c. R2 -00385 

d. R3 400003 


6.2.2.3*9 Record CRT indications 

a. 00 3722 TRURRIOR CDU DAC OUTPUT 

b. CO 3721 SHAFT CDU DAC OUTPUT 


6.2.21.3.10 Insert In 08 


416.88 ±1.00 degrees 
-16.88 ±1.00 degrees 


ENTER 


n»y Mtll-M-X MV. M 4 



ND 1002323 


Fa* 111 


NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 

188*4 IAHEWOOO IIVD . OOWNIY, CALIFORNIA 


COOK I DENT. NO. 03953 



NUMBER 

REVISION LETTER 

PACE 
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6.2.21.3.11 Observe on CRT 


a. 

▼ 33 

H 03 

Flashily 

b. 

R1 


400384 

c. 

R2 


-00384 

d. 

R3 


400003 

e. 

NO ATT 


OFF 


6.2.21.3.12 Record CRT indications 

a. 00 3722 TRUNNION CDU SAC OUTPUT 

b. 00 3721 SHAFT CDU SAC OUTPUT 

6.2.21.3.13 Insert In 10.48 

a. inter 

6.2.21.3.14 Observe an CRT 


a. 

▼ 33 

N 03 

Flashing 

b. 

HI 


400160 

c. 

R2 


-00160 

d. 

R 3 


400003 


6.2.21.3.13 Record CRT indications 

a. CO 3722 TRUNNION CDU SAC OUTFIT 

b. 00 3721 SHAFT CDU SAC OUTPUT 

6.2.21.3.16 Insert in KL48 

a. INTHl 

6.2.21.3.17 Observe on CRT 


▼ 33 

N 03 

Flashing 

R1 


400135 

R2 


-00135 

R3 


400003 


416.88 * 1.00 degrees 
- 16.88 * 1.00 degrees 


+6.95 *0.41 degrees 
-6.95 *0.41 degrees 


6.2.21.3.18 Record CRT indications 

a. 00 3722 TRUNNION CDU SAC OUTPUT +5.88 *0.35 degrees 

b. 00 3721 SHAFT CDU SAC OUTPUT -5.88 *0.35 degrees 


6.2.21.3*19 Insert in K3.48 


a. INTER. 
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6.2.21.3*20 Observe an CRT 


▼ 33 

I 03 

Flashing 

R1 


400090 

R2 


-00090 

R3 


400003 


6.2.21.3.21 Record CRT indications 

a. 00 3722 TRUNNION CDU DAC OUTPUT +3*93 *0.2*1 degrees 

b. 00 3721 SHAFT CDU DAC OUTPUT -3*93 *0.24 degrees 

6.2.21.3.22 Set the OPTICS CGNTROLIZR SPEED Switch on the Indicator Control 
panel to HI. 

6.2.21.3.23 Insert in Xl48 

a. ENTER 

6.2.21.3.24 Observe on CRT 


a- V 33 

b. R1 

c. R2 

d. R3 


I 03 Flashing 

400000 
♦00000 
♦00003 


6.2.21.3.2$ While holding the Optics Band Controller up and left (4$*) no 
longer than 10 seconds, record CRT indications. 


a. 00 3722 TRUNNION CDU DAC OUTPUT 0.00 *0.19 degrees 

b. 00 3721 SHAFT CDU DAC OUTPUT 0.00 *0.19 degrees 

6.2.21.3*26 Insert in Kl46 


a. ENT® 

6.2.21.3.27 Observe on CRT 


a. V 33 M 03 Flashing 

b. R1 -00090 

c. R2 400090 

d. R3 400003 


6.2.21.3.2S Record CRT indications 

a. CO 3722 TOUNNION CDU DAC OUTPUT -3.93 ♦ .24 degrees 

b. 00 3721 SHAFT CDU DAC OUTPUT 4-3.93 ♦ .24 degrees 
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6.2.21.3.29 Set the OPTICS MOCK Switch on the Indicator Control panel to ZHtO 
for 30 seconds, then return to MAH. 


6.2.21.3*30 Insert in KL48 


6.2.21.3*31 Observe an CRT 


a. ▼ 33 * 03 

b. R1 
e. R2 
d. R3 


Flashing 

-00135 

400135 

400003 


6.2.21.3.32 Record CRT Indications 

a. CO 3722 TRIKSIOH COT DAC OUTPUT -5-88 *0.35 degrees 

b. CO 3721 SHAFT COT DAC OUTPUT 45.88 *0.35 degrees 

6.2.21.3.33 Insert in KL48 


6.2.21.3.34 Observe on CRT 


▼ 33 

■ 03 

Flashing 

R1 


-00160 

R2 


400160 

R3 


400003 


6.2.21.3.35 Record CRT Indications 

a. CO 3722 TRUNNION COT DAC OUTPUT -6.95 *0.41 degrees 

b. CO 3721 SHAFT COT DAC OUTPUT 46.95 *0.41 degrees 

6.2.21.3.36 Insert in 10.48 

a. JDFTER 

6.2.21*3.37 Observe an CRT 


V 33 

I 03 

Flashing 

R1 


-00384 

R2 


400384 

R3 


400003 
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6.2.21.3.36 Record CRT Indications 

s. 00 3722 TOUHHIOR CDU DAC OUTPUT -16.88 ±1.00 degree* 
b. 00 3721 SHAFT CDU DAC OUTPUT +16.88 *1.00 degrees 

6.2.21.3.39 Insert in 0*8 


Observe on CRT 


a. 

▼ 33 * 03 

Flashing 

b. 

Rl 

-OO385 

c. 

R2 

+OO385 

d. 

R3 

400003 


6.2.21.3.41 Record CRT indications 


a. 00 3722 TRUNNION CDU DAC OUTPUT 

b. 00 3721 SHAFT CDU DAC OUTPUT 


-16.88 *1.00 degrees 
+ 16.86 *1.00 degrees 


6.2.21.3.^2 Insert in 10*8 


a. T 3* 

b. ▼ 40 

c. V hi 

d. +00000 

e. +00000 

f. +00000 


ENTER 

ENTER 

ENTER 

ENTER 

BITTER 

BITER 


H 20 
I 20 
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APPENDIX I 




GUV Test PSAAM and/or 9CA 

Signal 

nomenclature 

Requirement Uncertainty * of 

Full Scale 

CO 1020 

♦14 VDC CMC SUPPLY 

♦14.0 ± 0.4 VDC 

0* 

CG 1030 

♦4 VDC CMC SUPPLY 

44.00 ♦ 0.2 VDC 

o* 

CG 1040 

♦120 VDC PIPA SUPPLY 

♦120 ±6.0 VDC 

1* 

CG 1051 

♦20 VDC PIPA SUPPLY 

420.0 ± 1.2 VDC 

0* 

CG 1052 

-20 VDC PIPA SUPPLY 

-20 ± 2 VDC 

0* 

CG 1070 

♦4 VDC CDU SUPPLY 

44.0 ± 0.2 VDC 

o* 

CG 1100 

-28 VDC SUPPLY 

-27.5 * 6.0 VDC 

<* 

CG 1110 

2.5 VDC TM BIAS 

42.5 ♦ 0.05 VDC 

0* 

OG 1201 

IMU 28V .8XC 1* 0* RMS 

26.00 ± 0.56 VRMS 

1* 

CG 1202 

IMG 28V .8 KC 5* - 90* RMS 

26.0 ± 1.4 VRMS 

1.5* 

00 1203 

IMJ 28V .6KC 0* RMS 

26.0 4 2.1 VRMS 

1.5* 

OG 1207 

PH DIPT IMU 5* 0*, -90* 

90 ± 10* 

3* 

OG 1211 

OPTX 28V .8KC 1* 0* RMS 

28.00 ♦ 0.56 VRMS 

1.5* 

OG 1212 

OPTX 28V .8KC 5* -90* RMS 

28.00 ±1.46 VRMS 

1.5* 

OG 1220 

PH DIPT OPTX 1* IMG 1* 

0* ± 10* 

5* 

OG 1331 

3.2 KC 28V SUPPLY 

28.6 ±0.56 VRMS 

1* 

OG 1336 

PH DIPT 3.2 KC 28V/CMC 3YHC 

0* ± 10* 

3* 

OG 1500 

♦28 VDC IMU OPERATE BUS 

28.8 4 3VDC 

0* 

CG 1510 

♦28 VDC IMU STANDBY BUS 

28.8 ± 3 VDC 

0* 

CG 1520 

♦28 VDC CMC OPERATE BUS 

28.8 ± 3 VDC 

0* 

CG 1530 

♦28 VDC OPTX OPERATE BIB 

28.8 43 VDC 

0* 

CG 2001 

X PIPA 3G 0/P 

5 VRMS max 

3* 

OG 2021 

Y PIPA SG 0/P 

5 VRMSm** 

3* 

CG 204l 

Z PIPA SO 0/P 

5 VRMS max 

3* 

CG 2106 

IG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3* 

CG 2112 

10 IX RESGLVEh 0/P SIN 

(18.38 ± 1.84) 

19.65 ± O.98VRMS © 45* 

2.5 * 

OG 2113 

IG IX RESOLVER 0/P COS 

19.65 ± O.98VRMS • 45* 

2.5* 

OG 2117 

IG SERVO ERROR IN PHASE 

0.0 ± 60mv RMS 6 null 

2* 

OG 2120 

IG TORQUE MOTOR CURRENT 

0.125 amp max during Fine 
Alignment Torquing 

2* 

CG 2138 

MG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3* 

CG 2142 

MG IX RESOLVER o/P SIN 

19.65 ± 0.98 VRMS © 45* 

2.5* 

CG 2143 

MG IX RESOLVER o/P COS 

19.65 ± 0.98 VRMS © 45* 

2.5* 

CG 2147 

MG SERVO ERROR IN PHASE 

0.0 ± 60 mv rap © null 

2* 

OG 2150 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

Fine Align Torquing 

2* 

CO 2168 

OG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3* 

CG 2172 

OG IX RESOLVER O/P SIN 

19.65 ± 0.98 VRMS © 45* 

2.5* 

CG 2173 

OG IX RESOLVER O/P COS 

19.65 ± 0.98 VRMS ©45* 

2.5* 

OG 2177 

OG SERVO ERROR IN PHASE 

0.0 ± 60mvRMS © null 

2* 

CG 2180 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 
Fine Align Torquing 

2* 
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Signal 


CO 2219 

0G 2220 
0G 2221 
0G 2249 
CG 2250 
CG 2251 
0G 2279 
CG 2260 
CG 2261 

00 2300 
CG 3011 
CG 3021 
CG 3H7 
CG 3118 
CG 31 1 *) 
CG 31^5 
CG 3150 
00 3155 

co 3160 

CG 3170 
CG 3721 
00 3722 
CG 1*300 
CO 6020 
CG 6021 

co 2301 


Nomenclature 

GUI Test PSAAM and/or SCA 

Requirement Uncertainty % of 

PITCH ATT ERROR - CDU DAC 0/P 

Fall 

5.06 ± 0.5 VRMS 6 17* 

Scale 

2 * 

IG CDU FINE ERROR 

0.0 ± 0.07VRMS 0 null 

* 

IG CDU COARSE ERROR 

0.0 ± 0.66 VRMS tnull 

1* 

YAW ATT ERROR-CDU DAC 0/P 

5.06 ± 0.5VRMS 6 17* 

2 * 

MG CDU FINE ERROR 

0.0 ± 0.07VRMS 0 null 

1* 

MG CDU COARSE ERROR 

0.0 ± 0.66VRMS 0 null 

1* 

ROLL ATT ERROR-CDU DAC 0/P 

5.06 ± 0.5VRMS 017* 

2 * 

OG CDU FINE ERROR 

0.0 ± 0.07 VRMS 2 null 

1* 

OG CDU COARSE ERROR 

0.0 ± 0.68 VRMS 

1* 

PIPA TEMPERATURE 

130 ± 1.5 # F Operate Mode 

0* 

TRUNNION CDU FINE ERROR 

0.0 ± 0.07VRMS 0 null 

1* 

SHAFT CDU FINE ERROR 

0.0 ± 0.07VRMS 0 null 

1* 

SXT SHAFT SERVO ERROR IN PH 

2 VRMS max 

2 * 

SXT TRUNNION SERVO ERROR IN PHASE 2 VRMS max 

2 * 

SXT SHAFT TACH 0/P 

3.1 ± 1.1VRMS 0 Hi Rate 

2 * 

SXT SHAFT WTR CONTROL WINDING 

3.3 1 1.3VRMS 0 Hi Rate 

2 * 

SXT TRUNNION TACH 0/P 

3.3 ± 1.3VRMS 0 Hi Rate 

2 * 

SXT TRUNNION MIR CONTROL WINDING O.85 * 0.35VRMS 

2* 

SCT SHAFT TACH 0/P 

at Hi Rate 

3.3 ± 1.3 VRMS 0 Hi Rate 

2 i 

SCT TRUNNION TACH 0/P 

0.65 * 0.35VRMS 0Hi Rate 

2 * 

SHAFT CDU DAC 0/P 

5.06 ± 0.50VRMS 017* 

1* 

TRUNNION CDU DAC 0/P 

5.06 t 0.50VRMS 0 17* 

1* 

CMC TEMP 

75 * **5*F 

0* 

PIPA CAL MODULE TEMP 

57.5 * 27.5*P 

0* 

IMU 800 cps TEMP (PSA) 

57.5 * 27.5*P 

0* 

TRIG TEMPERATURE 

135 * 2.5*F in Operate 

0* 


All uncertainties specified above and those due to instrumentation in the ACE 
equipment shall be root sum squared with the basic system tolerances to yield 
an acceptable tolerance for use when testing the G&N System in the spacecraft. 
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